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TRA  N  SLAT  OR 

T  O  T  H  E 


READE 


HE  following  Trea- 
tife ,  which  Mecha¬ 
nically  accounts  for 
the  fever al  Operations  in  Chy- 
miftry,  being  a  Theory  entire¬ 
ly  New,  and  but  lately  Com¬ 
municated  to  the  Learned ,  / 

A  2  thought , 
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thought,  by  drejjing  the  Au¬ 
thor  V  Difcourfe  in  out  own 
Language ,  I  might  oblige  many, 
who ,  tho ’  not  fo  very  conversant 
with  the  Latin,  yet  are  ve~ 
ry  well  acquainted  with  Ma¬ 
thematical  Reajoning.  And 
I  was  farther  encouragd 
hereto ,  finding  the  good  Re¬ 
ception  fame  Pieces  in  Englifli 
have  met  with ,  which  Mecha¬ 
nically  explain  and  account  for 
divers  Phaenomena  relating 
to  Phyfick.  But  above  all , 

J  / 

the  Animal  Secretion,  ha¬ 
ving  been  jo.  well  explain'd 


to  the  Reader. 

by  Dr .  James  Keil ,  from 
the  Principle  of  Attraction, 

"r  ^ /  / 

I  had  good  Reajon  to  think , 
that  this  Theory  of  our  Au¬ 
thor ’j,  being  built  in  great 
part  upon  the  very  fame  Prin¬ 
ciple  of  Attraction,  would  be 
equally  grateful  to  the  Englifh 
Reader . 

Befides ,  the  Principle  of 
Attraction,  which  fo  hap¬ 
pily  accounts  for  the  Phae¬ 
nomena  of  Nature,  being 
the  Difcovery  of  Sir  Ifaac 

r  ♦ 

Newton,  our  Countryman ,  / 
concluded  it  would  be  but  a 

A  3  piece 
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piece  of  JuJlice,  that  the  En- 
glifh  Reader  Jhoud  Jhare  in 
the  Products  of  jo  Noble  an 
Invention. 

Particular  Care  has  been 
taken  to  give  the  Author's 
Senfe  full  and  clear,  and  J 
doubt  not  but  the  Eng  lift] 
Reader  will  think  himjelj 
oblig'd ,  for  being  furmfh'a 
with  fuch  a  Reafonable  Ac¬ 
count  of  the  jeveral  Opera¬ 
tions  in  Chymiftry,  as  thu 
Treat  if e  affords  ;  a  Thing  ne¬ 
ver  before  attempted  with  am 
tolerable  Succefs . 

TU 


The  Latin  Edition  of  this 
Treat  if e  has  met  with  very 
good  fuccejs  in  the  Worlds 
and  therefore  was  lately  Re¬ 
printed  in  Holland  ;  which 
Jmprefpon  has  given  Occafim 
to  the  Editors  oh  the  Lipfick 
Acts,  to  publijh  a  fhort  Ac¬ 
count  of  the  Work :  hut  before 
they  do  it,  they  JJoew  them- 
f elves  very  much  dijfatisfied 
with  the  Principle  of  Attra¬ 
ction,  without  advancing  any 
thing  for  Proof  againjl  its 
Exijlence.  This  Account  of 
Theirs,  together  with  the 
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Doctor's  Remarks  upon  their 
Objections,  we  have  plac d  at 
the  End  of  the  following  T rea~ 
fife. 


THE 


/ 


T  H  E 

A  U  1  H  0  R's 

PREFACE. 


0  U  have  here ,  kind  Rea - 
der,  a  Sett  of  Chymical 
Ledures,  juft  as  they 
were  Read  fome  Years 
ago ,  which  1  am  indue  d  to  make 
publick  for  no  other  Reafon ,  but  that 
I  have  too  juft  a  Sufpicion  they 
vooit  d  be  publiftd  d  by  fomebody  elfe . 
Upon  a  frefth  Perufal  of  ’em,  I  found 
them  in  many  places  fo  imperfeB 
and  deficient,  that  they  waited  no 

additional 
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additional  Mijlal.es  of  a  carelefs 
Tranfcribery  to  make  them  (land  in 
need  of  great  Allowances  from  the 
Reader.  Forc'd  therefore  they  are 
to  the  Prefs  ;  thd  I  mujl  confefsy  I 
fubmitted  to  this  Necejfty  with  lefs 
ReluElance ,  becauje  I  faw  an  open 
way  for  Mechanical  Reafonings  on 
this  Subjeci  already  pointed  out. 

The  Principles  which  I  here ,  for 
the  mcfl  party  go  upony  have  been 
lately  Explain'd  by  Mr.  John  Keil  *, 
to  whom  not  only  my  felfy  but  the 
Learned  are  much  indebted.  And- 
up07t  this  account  it  is ,  that  I  now 
thought  it -  lefs  unfeafonable  for  me 
to  appear  in  this  Argument ;  fince 
by  this  way  and  method  of  Reafon- 


Theoremata  de  Vi  Centri  peta»  FhiloJ.  franf. 

ing, 
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ing,  which  I  have  endeavour  d,  as 
well  as  I  cou'd ,  to  purfue  in  the 
Invejligating  the  Laws  of  Nature , 
one  may  fee  in  fame  meafure  how 
much  is  contain'd  in  the  'Thoughts 
of  my  Worthy  Friend.,  and  to  what 
manifold  Lfes  they  may  ferve. 
For  tho  many  may  fightly  pafs 
over  more  General  Axioms,  as  of 
no  Service ,  becauje  not  pointing  to 
any  certain  Purpofe  ;  yet  when  fuch 
Axioms  come  to  be  more  difin&ly 
Confder  d,  and  apply  d  to  fome  par¬ 
ticular  Subje&s,  they  are  then  more 
evidently  perceiv  d,  and  more  readi¬ 


ly  embrac'd.  And  indeed,  if  thofe 
who  employ  their  Studies  in  our 
Art,  wou'd  rather  Jearch  out,  and 
rightly  apply  fuch  Reafonings  as  are 

Simple  and  Uniform ,  and  drawn 

from 
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from  Nature  her  f elf,  than  follow 

the  Fidlitious  Notions  of  their  own 
Brain,  I  might  venture  to  fay,  "That 
the  Theory  not  only  of  Chymiftry, 
but  of  Phylick  alfo,  woud  be  lefs 
lame  and  defeEHve.  And  as  often 
as  I  turn  my  'Thoughts  this  way ,  / 
carit  but  be  of  Opinion ,  that  he  a- 
lone  woud  be  capable  of  doing  Ju- 
fiice  to  this  SubjeB,  who  after  ha¬ 
ving  exa&ly  view’d  and  defer ib'd  the 
Animal  O economy,  fh a u Id  accurate¬ 
ly  examine  the  Virtues  of  Medi¬ 
cines,  fo  as  to  be  able  to  explain 
to  us,  both  how  they  are  alter  d  and 
form'd  in  the  Chymical  Operati¬ 
ons  they  undergo,  and  in  what  man¬ 
ner  they  a&  upon  the  Blood.  If 
thefe  Enquiries  were  well  manag’d, 
and  fet  in  a  good  Light,  met h inks  / 

fee. 
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fee  what  an  agreeable  Connexion 
there  won  d  be  between  them ,  how 
they  woud  mutually  illujlrate  one 
another ,  and  guide  us  more  clearly 
in  our  Reafonings  about  the  Nature 
oj  Difeajes. 

I  have  f 'aid  but  very  little  rela¬ 
ting  to  the  Principles,  which  are 
commonly  mention  d  in  Books  of  Chy- 
miftry,  becaufe  I  thought  it  not 
worth  while  to  confute  Errors. 
Thejs  Treat  fs,  I  found,  contain  d 
many  things  not  only  Trifling,  and 
without  any  Foundation ,  but  direSlly 
contrary  to  Experience.  Therefore 
I  choje  rather  to  dedttce  this  Me¬ 
chanical  Explication  from  the  Expe¬ 
riments  them] elves,  than  as  titgway 
is  with  mofl  Writers  in  this  kind, 
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to  accommodate  Experiments  to  fotne 
preconceiv  d  Hypothecs. 

For  what  is  J, 'aid  concerning  At¬ 
traction,  the  Force  of  which  is  ve¬ 
ry  extenfive  in  this  Enquiry ,  is  not 
bare  Speculation,  but  taken  from  the 
very  Nature  of  Things ,  and  the 
Propen  (ion  of  Bodies,  which  they  are 
objerv  d  to  have  one  to  another,  efpe- 
cially  that  which  Chymical  Experi¬ 
ments  difcover  to  us. 

As  therefore  1  have  advanc’d 
Reafonings ,  hitherto  not  underjlood 
by  Chymical  Writers,  or  at  leaf 
not  made  ufe  of  by  them ,  fo  I  have 
fometimes  from  Experience  given  a 
DefaTption  of  the  Things  them- 
f elves,  very  different  from  what  we 
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find  in  them .  In  which  Under¬ 
taking-,  if  I  fiooud  not  pleafe  thofe 
who  are  bigot  ted  to  fome  particular 
SeEl,  and  who  take  for  Principles 
uncertain  Notions  of  Things,  which 
no  where  exifi ;  yet  I  hope  fo  far 
to  gain  the  good  Ffieem  of  fuck,  who 
will  not  fuffer  their  "Judgments  to  be 
impos'd  upon,  as  to  be  look'd  on  as  one 
who  has  enter'd  upon  the  true  way  of 
promoting  this  Study. 

I  have  employ'd  all  the  Care  and 
Diligence  I  cou'd  in  making  the  Ta¬ 
bles  and  Experiments.  For  ’tis  not 
a  thing  that  can  be  done  without  a 
great  deal  of  Pains  and  Patience, 
Therefore  I  have  often  willingly  had 
the  AJf fiance  of  Dr.  Rich.  Frewin, 
a  Perfon  every  Way  worthy  of  the 

Place 
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Place  that  bred  him ,  and  very  welt 
vet's  d  in  all  forts  of  Learning , 
especially  thofe  which  relate  to  Phy- 
fck. 


I 
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Of  the  Principles  and  Operations  of 
Chymistry. 

HE  Art  of  Chymiftry  has 
indeed,  been  with  great 
Induftry  improv’d  and 
enlarg’d,  but  has  not  yet 
been  reduc’d  to  the  Rules  of  true 
Philofophy.  However  it  feems  to 
be  fo  capable  of  Illuftration,  as  it 
may  fome  time  or  other  be  thought 
to  deferve  a  place  among  the  Scien¬ 
ces.  Thofe  who  have  hitherto  deli¬ 
ver’d  down  to  us  the  Phenomena  of 
Chymiftry,  have  made  ufe  of  fuch 
Principi  es  which  could  be  hardly  un- 
derftood,  much  lefs  explain’d  ;  fo 
that  no  wonder  if  having  laid  no 

B  F  oun- 


Foundation,  they  cou’d  raife  no 
Superftru&ure.  They  have  dif- 
courfed  in  fuch  a  manner  as  if  they 
intended  only  to  call  a  Vail  before 
their  own  Ignorance,  or  at  leafl 
not  much  to  enlighten  others.  So 
that  every  thing  that  has  been  faid 
of  the  Nature  of  Principles,  is  not 
only  obfcure,  but  fictitious  neither 
agreeing  with  Nature  nor  their  own 
Syftems.  So  difficult  it  is  for  a 
Fiction,  that  has  no  Ground-work 
of  Truth  to  fupport  it,  to  be  con¬ 
fident  with  it  felt  to  the  End.  We 
own  Chymiftry  has  made  a  very  lau¬ 
dable  Progrefs  in  Experiments ;  but 
we  may  jufily  complain,  that  little 
Advances  have  been  made  towards 
the  Explication  of  ’em.  The  Stock 
of  thefe  Materials  is  very  large 
and  fplendid,  but  the  Rationale  of 
them  is  ftill  intirely  wanting.  The 
Three,  or  as  others  will  have  it,  the 
Five  Principles  of  Paracelfus ,  the 

Alkali 
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Alkali  and  Acid  of  "Tachenius ,  are 
perhaps  not  openly  acknowledg’d, 
but  are  at  lead;  too  much  allow’d  of 
by  our  modern  Chymifls,  who  in 
words  may  difapprove  of  that  way 
of  Reafoning,  but  mean  the  fame 
thing  in  other  T erms.  Nor  is  there 
one  to  be  found,  among  fo  great  a 
Number  of  thefe  Writers,  who  does 
not  fall  into  thofe  very  Hypothefes, 
which  he  condemns  in  others ;  or 
at  lead:  there  is  not  one,  who  has 
laid  down  fuch  Fundamental  Prin¬ 
ciples  of  Chymiftrv,  upon  which  a 
juft  and  rational  Explication  may 
be  built.  For  in  reality  they  have 
not  Examin’d  what  the  true  Nature 
and  Mechanifm  of  Bodies  is,  but 
have  only  Defcrib’d  it  fuch  as  they 
would  have  it  be  *,  infomuch  that 
they  have  aftign’d  Laws  and  Pro¬ 
perties  to  Bodies,  that  agree  nei¬ 
ther  to  the  Rules  of  Mechanifm, 
nor  yet  with  themfelves.  No  Body 

B  2  has 
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has  brought  more  Light  into  this 
Art  than  Mr.  Bojl ,  that  famous  Re- 
ftorer  of  Experimental  Philofophy  : 
Who  neverthelefs  has  not  fo  much 
laid  a  new  Foundation  of  Chy- 
miftry,  as  he  has  thrown  down  the 
Old  ;  he  has  left  us  plentiful  Mat¬ 
ter,  from  whence  we  may  draw 
out  a  true  Explication  of  things, 
but  the  Explication  it  felf  he  has 
but  very  fparingly  touch’d  upon. 
So  that  the  Way  whereby  Chy- 
miftry  might  be  examin’d  and  il- 
luftrated  by  Mechanical,  that  is, 
by  true  Principles,  was  firft  fhewn 
us  by  Mr.  John  Keil>  a  Perfon,  who 
has  very  well  deferv’d  of  the  Phi- 
lofophical  World,  and  efpecially  of 
this  Univernty  :  Who,  when  he  has 
publilh’d  the  Second  Part  of  his  In- 
trodudtion  to  Phyjicks ,  will  tho¬ 
roughly  convince  us  how  ealily  the 
greateft  Myfteries  of  Nature  may  be 
explain’d,  when  one  of  found  Phi¬ 
lofophy 
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lofophy  and  judgment  undertakes 
that  Task. 

Making  ufe  therefore  of  thefe 
Principles,  I  (hall  endeavour  to  dif- 
courfe  more  fully  upon  thofe  things, 
which  chiefly  relate  to  the  Know¬ 
ledge  of  Chymiftry,  and  fhall  ex¬ 
plain,  with  all  the  Perlpicuity  pof- 
fible,  its  primary  Operations ;  a 
Work  which  feems  to  be  the  moll 
wanting  of  any. 

This  Method  I  make  choice  of, 
as  well  becaufe  ’tis  moll  Simple  and 
Natural,  as  becaufe  I  have  known 
that  thofe  Courfes,  which  are  com¬ 
monly  gone  through,  without  any 
regular  Order  or  Diftindtion,  are  fo 
far  from  doing  any  good,  or  leav¬ 
ing  the  leaft  imperfedt  Notion  of 
Chymiftry  in  the  Mind,  that  the 
Audience  is  rather  confounded,  than 
inftrudted  by  them. 

The  Method  therefore  we  fhall 
take?  will  be,  Firft-,  To  explain  the 

B  3  par- 
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particular  Operations,  in  that  Na¬ 
tural  Order  they  are  connected  one 
with  another ;  and  to  fhew  at  the 
fame  time  by  what  Mechanical 
Force  they  are  principally  produ¬ 
ced,  and  to  what  Ufes  they  chiefly 
ferve.  Secondly ,  To  declare  the 
various  Ways,  in  which  ’tis  poflible 
and  ufual  for  them  to  be  perform’d. 
'Thirdly ,  To  relate  the  particular 
Experiments  in  their  proper  places, 
and  to  reduce  them  to  the  general 

But  the  way  to  all  that  is  to  be 
faid,  will  appear  much  eafler,  if  we 
be  allow’d  to  borrow  certain  Lem¬ 
mas  and  Pojlulatums  from  Geome¬ 
try  and  Natural  Philofophy,  which 
we  make  no  queftion  but  the  Learn¬ 
ed  will  readily  grant  us ;  and  thofe, 
who  don’t  underftand  them,  are  de- 
flred  to  believe  them, 
i.  All  Similar  Bodies  are  in  a  Tri¬ 
plicate  Ratio  of  their  Homologous 

Sides , 
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Sides ,  and  therefore  Spheres  are  in 
a  Triplicate  Ratio  of  their  Diame¬ 
ters ,  or  are  as  the  Cubes  of  their 
Diameters.  Alfo  in  Similar  Bo¬ 
dies  that  are  of  the  fame  Denfity , 
their  Weights  are  as  the  Cubes  of 
their  Diameters :  But  their  Su¬ 
perficies  are  in  a  Duplicate  Ratio 
of  their  Diameters ,  or  as  the 
Square  of  their  Diameters. 

2.  'The  Moments  of  Bodies ,  or  the 
Quantities  of  Motion ,  are  in  a 
Ratio  compounded  of  the  quantity 
of  Matter ,  and  their  Celerity. 

3 .  If  a  Body  be  fpecifically  heavier 
than  the  Fluid,  into  which  it  is  im¬ 
mers'd ,  it  defcends  with  the  Force , 
which  anfwers  to  the  excefs  of  its 
Gravity :  But  if  it  be  lighter 
than  the  Fluid ,  it  is  carried  up¬ 
wards  by  the  Force ,  with  which 
its  own  Gravity  is  exceeded  by  the 
Gravity  of  the  Fluid. 

4.  That  there  is  an  Attractive  Force , 

B  4  or 
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or  that  all  the  Parts  cf  Matter 
are  drawn  towards  one  another . 

5.  ‘This  Force  is  diffus'd  but  a  very 
little  way  \  fo  that  when  Bodies 
come  to  be  at  fome  dijlance ,  it  almojl 
vanifhes.  Nor  does  it  come  to  be 
jenffbhi  unlefs  when  the  Particles 
of  Matter  draw  nearer  one  to  the 
other  \  But  at  the  point  of  ContaEl 
it  is  JlrongeJl.  And  therefore  the 
AttraSlive  Force  decreafes  in  a 
Ratio  of  the  increafing  Dijlancesy 
which  is  more  than  Duplicate-. 

6.  This  Force  is  different  according  to 
the  various  Texture  and  Den fity  of 
the  Particles :  But  in  Gravity  'tis 
quite  otherwife-yfor  that  always  re¬ 
mains  the  fame,  however  the  Tex-? 
ture  of  Bodies  is  chang'd. 

7.  But  the  AttraSlive  Force  is  great¬ 
er  in  one  fide  of  the  fame  Particle , 
than  in  another. 

8.  Particles ,  by  how jnuch  minuter 
they  are-)  with  fo  much  the  greater 
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Velocity  they  approach  each  other.  For 
the  AttraElive  Force  exerts  it  felf  on¬ 
ly  in  thofe  Particles  which  are  very 
near  one  another ;  as  for  injlance ,  in 
d  and  c  ;  "The  Force 
oj  fuch  as  are  remote 
is  next  to  nothing. 

Therefore  no  greater 
Force  is  requir'd  to  move  the  Bodies 
A  and  B,  than  what  would  put  into 
motion  the  Particles  d  and  c,  when 
dif engag'd  from  the  reft.  But  the 
Velocities  of  Bodies  moving  with  the 
fame  Force  are  reciprocally ,  as  the 
Bodies  themfelves.  ‘Therefore  the 
more  the  Body  A  exceeds  the  Particle 
d  in  Magnitude ,  the  lefs  is  its  Vi do- 
city  ;  and  this  Motion  is  fo  languid , 
that  oftentimes  ' tis  overcome  by  the 
Circumambient  Medium ,  and  other 
Bodies.  Hence  it  is  that  this  At¬ 
traElive  Force  does  fcarce  exert  it  felf 
ttnlefs  in  the  fmallef  P articles^  fepa- 
rated  from  the  ref. 
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9.  The  Force  by  which  Particles  co¬ 
here  among  themf elves  arifes  from 
Attraction ,  and  is  chang'd  many 
waysy  according  to  the  various 
quantity  of  ContaSl. 

Thefe  Proportions  being  thus  pre¬ 
mis'd,  which  the  Mathematicians 
demonftrate,  let  us  proceed  to  ex¬ 
plain  the  Dodtrine  of  Chymiftry, 
Now  this  being  an  Art,  which  con¬ 
joins  the  faparate  Parts  of  Natural 
Bodies,  and  which  divides  ’em  when 
conjoin’d,  and  that  for  the  mofl  part 
by  the  help  of  Fire,  it  may  be  conve¬ 
niently  divided  into  Two  General 
Gaffes,  (viz.)  Diacrisis  or  Dijfoci- 
ation ,  and  Sync  risis  or  Compofi- 
tion.  Tho’  this  Divifion  be  retain’d 
by  many,  yet  ’tis  not  agreed  amongfl 
them,  what  Operations  belong  to 
either  kind ;  fince  what  fome  place 
in  the  Ciafs  of  DiJJociation,  others 
refer  to  Compoftion.  But  we  will 
endeavour  to  fhew  a  new  kind  of 

method 
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method,  and  ufe  Arguments  to  prove 
the  Reafonablenefs  of  it.  The  chief 
therefore  of  the  Firft  Clafs  are  Cal¬ 
cination^  Dijlillation ,  and  Sublima¬ 
tion  ;  of  the  latter  are  Fermentation , 
Digejlion ,  ExtraBion ,  Precipitation 
and  Cryjlallization.  Thefe  being  the 
principal  Operations,  the  reft  which 
are  reckon’d  up  in  Chymical  Au¬ 
thors  are  eaftly  reduced  to  them ;  or 
at  leaft  thefe  being  well  underftood 
and  explain’d,  the  Caufes  of  the  reft 
may  be  clearly  conceiv’d. 

But  before  we  enter  upon  the 
Operations  themfelves,  it  will  not 
be  amifs  to  fay  fomething  of  thofe 
Subftances,  which  arife  from  the 
Refolution  of  Bodies,  by  the  help 
of  Chymiftry ;  to  the  end  that 
we  may  underftand  the  Terms  at 
leaft,  if  not  the  Things,  which  the 
Chymical  Authors  are  fo  full  of. 
By  the  Force  of  Fire,  Bodies  are 
reduc’d  either  into  liquid  or  dry  Sub¬ 
ftances. 
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fiances.  The  liquid^  if  fharp,  and 
not  combuftible,  are  call’d  Spirits , 
which  are  nothing  but  Salts  dif- 
folv’d  in  Phlegm ;  if  inflpid,  go  un¬ 
der  the  Name  of  Phlegm  or  Water. 
Of  dry  Subftances,  thofe  which 
afte<ft  the  Taft,  and  are  difTolvable 
in  Water,  are  term’d  Salts :  Thofe 
which  are  Infipid,  have  a  double 
Denomination ;  for  either  they  are 
Volatile ,  and  call’d  Flowers ;  or  Jixt, 
and  then  are  ftyl’d  Earthy  or  Caput 
Mortuum.  Oil  or  Sulphur  with  the 
Chymifts,  denotes  not  only  Liquid 
Oils,  but  any  Combuftible  Matter  ; 
tho’  they  have  alfo  a  Sulphur,  which 
is  not  Combuftible. 

After  this  manner  the  Parts, 
which  Bodies  are  refolv’d  into  by 
the  help  of  Chymiftry,  are  for 
the  moll  part  diftinguifh’d  and  de¬ 
fin’d,  which  are  taken  accordingly 
for  Principles  by  almoft  all  that 
treat  of  this  Art.  But  how  im- 
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properly  this  Name  is  apply’d  to 
them,  needs  not  now  to  be  prov’d 
at  large.  For  you  your  felves  will 
quickly  perceive,  that  they  are 
neither  to  be  found  in  all  Bodies, 
nor  incapable  of  being  chang’d  into 
one  another.  The  bare  Difference 
of  Texture,  which  is  the  Effect  of 
the  Fire,  produces  all  thofe  Sub- 
fiances,  which  are  vulgarly  cry’d 
up  for  Elements ;  juft  as  the  fame 
Blood,  when  transfus’d  and  flrain’d 
through  different  Organs,  confti- 
tutes  Juices  which  agree  neither  in 
Smell  nor  Taft,  nor  fo  much  as  in 
Confidence. 

It  may  be  thought  perhaps  I 
ought  to  fay  fomething  of  Acid  and 
Alkali-,  Words  which  are  now  in 
every  Body’s  Mouth.  But  I  cannot 
fee  what  Definition  can  be  adequate 
to  them,  as  they  are  pretended  to 
be  repugnant  and  contradictory  to 
one  another :  I  ingenuoufly  confefi, 

I  am 
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I  am  fo  far  from  comprehending 
what  thefe  Terms  really  lignify, 
that  I  don’t  thoroughly  conceive 
what  the  Chymifts  themfelves  wou’d 
mean  by  them.  For  if  they  wou’d 
have  that  an  Acid  which  pricks 
and  corrodes,  and  that  which,  does 
not  corrode  but  prick,  an  Alkali ; 
there  are  Subfiances  which  they 
will  allow  to  be  Alkali ’s,  and  at 
the  fame  time  they  cannot  deny 
that  they  are  corrofive.  Or  if  in 
mixing  them  with  Syrup  of  Violets , 
they  will  call  that  Acid  which 
makes  a  red  Colour ,  and  that  an 
Alkali  which  caufes  a  Green ;  there 
will  be  many  of  both  Sorts  which 
produce  neither  Colour,  nay  and 
feme  which  occalion  a  quite  contra¬ 
ry  one.  The  fame  may  be  faid  of 
Experiments,  which  are  made  with 
the  Solution  of  Vitriol.  Or  if  they 
pretend  to  evince  their  Nature  from 
their  Fermentation  and  mutual 

Antipathy, 
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Antipathy,  we  are  not  at  all  the 
wifer  in  this  Matter.  For  whatever 
mortal  Hatred  may  arife  between 
an  Acid  and  an  Alkali yet  fome- 
times  both  the  one  and  the  other 
have  no  lefs  Contention  with  fome 
of  its  own  kind,  Acids  jarring 
and  fermenting  with  Acids ,  and 
Alkali  s  with  Alkali  s  :  And  what 
.  in  refpedt  to  one  Body  is  nam’d 
Alkali ,  is,  if  compar’d  with  fome 
other,  by  the  very  fame  Writers 
call’d  an  Acid.  So  that  in  vain 
we  endeavour  to  fix  the  Boundaries, 
which-  feparate  each  kind.  This 
alone  will  make  us  fufficiently 
fenlible,  how  true  an  Explication 
of  Nature  we  are  to  expert  from 
thofe,  who  upon  the  Dodtrine  of 
Acids  and  Alkali  ’s,  form  Theories 
not  only  in  Chymiftry,  but  in  Phy- 
lick  too,  when  they  don’t  fo  much 
as  underhand  the  Terms  they  make 
ufe  of. 


The 
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The  Second  Ledure. 

Of  Calcination. 

PUrluant  to  the  Method  pro¬ 
pos’d,  I  fhall  begin  with  Calci¬ 
nation >  which  is  fuch  a  Separation 
of  Bodies  by  Fire,  as  makes  ’em 
cafily  reducible  into  Powder ;  and 
for  that  reaion  ’tis  call’d  by  fome 
Chymical  Pulverization.  This  be¬ 
ing  fcarce  ever  perform’d  without 
Melting  or  Fujion ,  both  of  ’em  may 
be  very  properly  treated  of  as  the 
fame  Operation,  efpecially  fince 
both  of  them  are  equally  to  be 
accounted  for  from  the  fame  Prin¬ 
ciples. 

Bodies  therefore  are  Melted,  or 
put  into  Fulion,  (for  thofe  Words 
lignity  the  fame  thing,  tho’  diftin- 
guifh’d  by  fome)  when  of  Solids 

they 
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they  become  Fluids.  So  that  if  we 
know  the  Caufe  of  Solidity  and 
Fluidity,  we  fhall  eafily  underhand 
the  Nature  of  Fulion.  The  Soli¬ 
dity,  or  what  is  here  the  fame 
thing,  Hardnefs  of  any  Body,  i.  g. 
the  Force,  whereby  it  refills  Sepa¬ 
ration,  arifes  from  a  mutual  Cohefion. 
of  its  Parts.  And  Cohefion  is  de¬ 
duc’d  from,  and  is  always  propor¬ 
tionable  to  an  AttraSlion ,  that  ne- 
ceflarily  refides  in  all  Matter.  But 
the  AttraElive  Force  being  flrongeft 
at  the  Point  of  Contact,  is  the 
caufe,  why  the  Surfaces  of  the  Parts 
are  more  firmly  united,  and  yield 
more  flowly  to  any  Separation,  in 
proportion  to  the  number  of  Points 
they  touch  one  another  in:  But 
where  the  Cohefion  of  Parts  is  but 
fmall,  as  in  Spherical  Bodies,  whofe 
Superficies  touch  only  in  a  Point, 
fo  that  their  Particles  eafily  give 
way  to  every  little  Shock,  and  are 

C  put 
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put  into  Motion,  whether  it  be  by 
Nature  or  Art,  there  Fluidity  takes 
i>lace :  And  how  this  may  be  effected 
by  the  Force  of  Fire,  is  eafte  to 
conceive.  For  whilft  the  Particles 
of  Fire  inftnuate  themfelves  into  the 
Matter  which  is  to  be  melted,  they 
fo  break  and  feparate  it,  that  there 
is  a  much  lefs  Contact  of  Parts,  and 
confequently  a  weaker  Coheiion. 
And  this  Cohefton  may  be  fo  far 
weakened,  by  diminifhing  the  de¬ 
gree  of  Contact,  as  not  to  keep  the 
Parts  from  Hiding  over  one  another, 
or  running  into  a  Fluid.  Juft  in  the 
fame  manner  as  Bones  are  reduc’d 
into  a  Fluid  Mafs,  like  Broth,  in 
Papins  Digeftor. 

That  the  Parts  of  Bodies  may  be 
fo  divided  and  feparated  from  mu¬ 
tual  Contact  by  Fire,  is  evident  from 
the  RarefaBioriy  which  is  obferv’d  in 
their  Fulion :  For  unlefs  the  Particles 
ot  Fire  gain’d  admiffion,  fo  as  to  fet 

cm 


I  J9  ] 

’em  at  a  greater  diftance  from  one 
another,  and  thereby  leffen  their 
mutual  Contact,  there  wou’d  be  no 
Reafon,  why  they  fhou’d  expand 
themfelves  into  a  larger  compafs. 
For  we  find  a  Plate  of  Iron ,  whilft 
red  hot,  does  not  only  increafe  in 
Bulk,  but  in  Length  too.  The  fame 
thing  may  be  obferv’d  in  Calcining  of 
Copper.  In  like  manner  roafted  Flefh 
fwells  a  little,  efpecially  when  the 
Skin  is  not  taken  off,  as  in  Pigs. 
For  in  all  thefe  Inflances,  the  Par¬ 
ticles  which  the  Fire  has  feparated, 
take  up  a  larger  Space. 

From  this  difference  of  Cohejion 
proceeds  all  that  Variety  we  obferve 
in  the  Fufion  of  Bodies :  For  fuch 
as  have  a  lefs  Contact  of  Parts  fooner 
give  way  to  the  Fire,  and  fome- 
times  melt  away  by  the  warmth  of  a 
Vapour  only ;  but  others,  which  have 
a  ftronger  Contact,  are  with  diffi¬ 
culty  diffolv’d.  ’Tis  on  this  account 

C  2  Vegetables 
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Vegetables  are  very  eafily  melted, 
Minerals  flower,  and  Metals  floweft 
of  all.  And  of  the  laft,  thofe  where¬ 
in  the  Contact  of  Parts  is  lefs,  as  in 
Tin  and  Lead,  more  readily  give 
way ;  but  thofe  which  are  more 
Compact,  as  Gold  and  Silver ,  are 
not  overcome  but  with  a  violent 
Fire.  Now  if  the  Force  of  Cohe- 
flon  was  proportional  to  the  Quan¬ 
tity  of  Matter,  or  to  the  Weight  of 
Bodies,  we  might  from  Staticks  ac¬ 
count  for  all  the  Variety  which  occurs 
in  Fuflon ;  for  by  knowing  the  Spe- 
cifick  Gravity  of  a  Body,  we  fhou’d 
then  know  what  Force  it  requir’d 
to  melt  it.  But  becaufe  the  fame 
quantity  of  Matter  may  be  fo  va- 
rioufly  difpos’d,  that  in  one  Body 
there  fball  be  a  much  greater  Con¬ 
tact  than  in  the  other,  tho’  the  Gra¬ 
vity  be  equal,  or  even  lefs,  at  the 
fame  time,  therefore  the ,  Force  of 
Coheflon  cannot  be  eftimated  by 

Gravity: 
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Gravity :  Which  Experience  alfo 
confirms.  For  Lead ,  altho’  more 
ponderous  than  all  other  Metals,» 
except  Gold ,  yet  in  the  Fire  is  more 
eafily  melted  than  any  other.  So 
that  it  neceffarily  follows,  that  in 
this  Metal  there  mull  be  a  lefs  Co- 
hefion,  or  Contact  of  Parts,  how 
much  foever  it  may  exceed  others 
in  the  quantity  of  its  Matter. 

Bodies,  after  Fufion,  return  a~ 
gain  into  a  folid  Mafs,  upon  their 
removal  from  the  Fire,  and  the 
Ceffation  of  the  Motion,  which  the 
Fire  produced  ;  becaufe  their  Par¬ 
ticles  are  brought  nearer  one  an¬ 
other,  by  their  Attradlive  Force,  and 
fo  forc’d  to  unite.  Such  as  confift 
of  Homogeneous  and  Unalterable 
Parts,  as  Wax,  Gums ,  and  the  purer 
Metals ,  recover  their  ancient  Form ; 
for  when  the  fame  Texture  of  Parts 
remains  in  the  whole  Body,  it  muff 
of  courfe  reaflume  the  fame  Ap- 

C  3  pearance. 
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pearance.  But  other  Bodies,  whofe 
Parts,  with  refpeft  to  Denfity  and 
Surface,  are  extremely  different 
from  one  another,  while  fome  are 
carry’d  off,  by  the  force  of  the 
Heat,  and  others  are  chang’d,  as  to 
Figure  or  Pofition,  muff  be  forc’d 
to  appear  in  another  Form :  For 
they  can’t  recover  their  original 
Likenefs,  unlefs  every  Particle  cou’d 
reinftate  it  felf  in  that  very  Situa¬ 
tion  it  had  before ;  which  may 
be  hinder’d  infinite  ways,  as  may 
eafily  be  experienc’d  in  Heterogene¬ 
ous  Bodies,  fuch  as  Vegetablesy  and 
all  Minerals ,  as  likewife  the  bafeft 
fort  of  Metals.  After  this  manner, 
every  Plant  is  turn’d  to  AJhes ;  and 
Vitriol ,  when  all  its  Moifture  is 
dry’d  away,  becomes  Chalcanthum : 
And  Clay,  by  the  heat  of  the 
Furnace,  hardens  into  Tiles  and 
Bricks; 
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Therefore  the  difference  which 
is  obferv’d,  even  in  Homogeneous  Bo- 
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dies,  after  Liquefaction,  is  no  way 
to  be  accounted  for,  but  from  the 
Changeablenefs  of  Surface  in  its 
Parts ;  for  thofe  Bodies,  whofe  parts 
conftantly  retain  the  fame  Surfaces, 
never  lofe  their  Form ;  but  others, 
by  having  the  Surfaces  of  their  Parts 
alter’d,  have  a  different  Texture,  and 
put  on  another  Appearance. 

Fluidity  being  in  this  manner  ex¬ 
plain’d,  Calculation  may,  without 
difficulty,  be  underftood ;  which,  in 
many  Inftances,  is  only  the  effect  of 
a  longer  Liquefaction.  For  when 
the  Fuffon  is  longer  continu’d,  not 
only  the  more  fubtil  Particles  of  the 
Body  it  felt  fly  off,  but  the  Particles  of 
the  Fire  likewife  do  infinuate  them- 
felves  in  fuch  multitudes,  and  are  to 
difpers’d  and  blended  throughout 
all  its  whole  Subftance,  that  the 
Fluidity,  which  was  firft  caus’d  by 

C  4  the 
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the  Fire  can  no  longer  fubfift.  From 
this  Union  arifes  a  third  kind  of 
Body,  which  being  very  Porous  and 
Brittle,  is  eafily  reduc’d  to  Powder : 
For  the  Fire  having  penetrated 
every  where,  into  the  Pores  of  the 
Body,  the  Particles  are  both  hin¬ 
der’d  from  mutual  Contact,  and  di¬ 
vided  into  minute  Atoms ;  fo  that 
they  are  eafily  reduc’d  to  the  fineft 
Powder.  After  the  fame  manner 
Quickjilver  expos’d  a  long  time  to 
the  Fire,  is  at  length  turn’d  to  a 
Calx. 

Fire  fo  divides  and  rarifies  the 
Parts  of  Bodies,  which  are  Calcin’d, 
that  upon  a  fecond  Fufion  they  will 
yield  much  fooner  than  before,  as 
we  Experience  in  the  Calx  of  Lead ; 
for  the  Force  of  Cohefion,  which 
fhou’d  refill  the  Fire,  is  diminifh’d. 
So  Copper  and  Silver ,  which  conlift 
of  lefs  Volatile  Parts,  require  a  very 
ftrong  Fire  to  make  them  Fluid ;  But 

when 
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when  they  are  Calcin’d  with  Subli¬ 
mate,  are  melted  down  even  with  the 
Flame  of  a  Lamp.  In  like  manner 
Silver ,  in  the  Luna  Cornea ,  which  is 
made  of  the  Chryjlals  of  Silver ,  Cal¬ 
cin’d  with  Spirit  of  Salt ,  diflolves 
like  Wax  at  the  Fire. 

This  Separation,  and  Rarefaction 
of  Bodies,  is  fufficiently  prov’d  by 
the  increaje  of  Weight ,  which  is, 
during  Calcination,  owing  to  the 
Fire.  So  Lead ,  and  all  other  Me¬ 
tals,  gain  in  their  W eight  by  Calci¬ 
nation  ;  for  if  an  Ounce  of  Lead  be 
reduc’d  to  a  Calx,  by  the  Flame  of 
Spirit  of  Wine,  it  will  increafe  above 
a  Scruple  in  weight. 

From  thefe  Experiments,  ’tis  ma- 
nifeft,  that  not  only  the  Parts  of 
the  Body  Calcin’d  are  much  broken 
and  rarify’d,  but  that  the  very  In¬ 
creafe  of  the  W eight  it  felf  proceeds 
from  the  Fire.  For  the  Gravity  of 
Crude  Lead,  if  compar’d  to  Water , 

<a> 
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is  as  1 1  i  to  i ;  but  that  of  calcind 
Lead  is  as  9  to  1.  So  the  propor¬ 
tion  of  calcind  Copper  to  Wi ater ,  is 
but  5  A  ;  but  that  of  Crude  is  8i. 
The  Proportion  of  White  Lead  to 
Lead  it  felf  comes  out  ftill  lefs,  i.  e. 
Subtriple.  Four  Ounces  of  Regulus 
of  Antimony ,  if  put  in  Fufion  for  an 
hour  and  a  half,  will  gain  two  Drams 
and  a  half ;  tho’  in  the  mean  time  a 
multitude  of  Effluvia  go  off  in  Va¬ 
pours.  Lemery  obferves  iomething 
like  this  in  diftiiling  Spirit  of  Sa¬ 
turn.  Hence  the  Abfolute  Gravity 
is  increas’d  indeed  by  Calcination, 
but  the  Specifick  is  leffen’d ;  the 
Reafon  ol  which  is  this,  That  the 
Particles  of  the  Body,  divided  by 
the  Fire,  and  feparated  from  mu¬ 
tual  Contact,  are  diffus’d  into  a  larg¬ 
er  Bulk.  But  the  Particles  of  Fire, 
which  are  much  lighter  than  the 
Calcin’d  Body,  being  every  where 
mix’d  with  it,  and  difpers’d  through 
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its  Fores,  leffen  the  Specifick  Gra¬ 
vity,  and  increafe  the  Abfolute. 

But  however  the  Particles  of  Bo¬ 
dies  are  divided  and  feparated  by 
Calcination,  fo  as  to  be  depriv’d  of 
their  ancient  Appearance,  yet  many 
Metals ,  and  fome  Minerals ,  whofe 
Parts  are  moftly  Plomogeneous, 
don’t  feem  to  lofe  their  Nature 
with  their  Form.  For  Gold,  Silver , 
and  Quickfilver,  cannot  be  fo  de- 
ftroy’d,  by  all  the  Calcining  imagi¬ 
nable,  but  that  they  may  with 
very  little  trouble  be  reviv’d.  So 
out  of  Salt  of  'Tin ,  the  Tin  it  felf 
may  be  extracted  again  ;  Nay,  the 
Calx  of  Lead ,  the  molt  impure  of 
all  Metals,  returns  with  eafe  into 
its  original  Form.  Thus  too,  not 
only  the  Regulus ,  but  the  very  Sub- 
ftance  of  Antimony ,  may  be  drawn 
both  from  the  Calx  and  Glafs  of 
Antimony .  So  that  Calcination  is 
but  imperfeBly  perform’d  in  fuch 

Bodies, 
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Bodies ;  for  a  great  many  Particles 
feem  to  be  fo  little  chang’d  and  de- 
ftroy’d,  that  as  foon  as  ever  they 
are  let  loofe  from  this  Artificial 
Combination,  they  reaffume  their 
Proper  and  Natural  Figure.  Nei¬ 
ther  fhou’d  we  omit  taking  notice 
of  what  is  of  the  greateft  moment 
in  all  Calcination,  that  thofe  very 
Particles,  whofe  Attractive  Force  is 
rtrongeft,  and  which  contribute  moil 
to  the  Cohefion  of  Bodies,  when 
Calcining,  fly  oft,  and  evaporate 
during  Calcination  :  So  that  if  a 
great  Quantity  of  fuch  Particles 
fhou’d  evaporate,  another  Body  of 
a  very  different  Form  may  fucceed. 
For  in  melting  Lead ,  we  fee  the 
Fumes  rife  in  fuch  a  prodigious 
Cloud,  that  at  length  they  leave 
behind  nothing  but  a  Calx ,  which 
has  no  manner  of  Refemblance  with 
that  Metal.  On  the  other  hand, 
if  Gold  and  Silver  be  calcin’d  after 
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the  common  method,  yet  they  ftiil 
retain  their  ancient  Form,  becaufe 
fcarce  any  of  the  Particles  pafs  off 
in  Vapour.  And  indeed  the  Cor- 
pufcl  es,  that  exhale  in  a  Calcining 
Fire,  are  fuch  as  have  the  largeft 
Surface,  and  leaft  Gravity.  There¬ 
fore  ^ uickfilver ,  whofe  Particles  we 
know  are  form’d  in  a  quite  contrary 
manner,  is  with  the  greateft  difficulty 
reduc’d  into  a  Calx. 

But  nothing  can  more  confirm 
the  Account  we  have  given  of  Cal¬ 
cination,  than  the  Arguments  which 
are  drawn  from  the  Operation  it 
felf.  For,  in  order  to  its  fucceed- 
ing  well,  we  many  times  Jlir  the 
Body  that  is  to  be  calcin’d  with  a 
Spatula ,  or  elfe  mix  it  with  fome- 
thing  elfe.  The  Defign  of  both 
thefe  Methods  is  to  make  the  Par¬ 
ticles  cohere  lefs  together,  and  to 
yield  more  eafily  to  the  Fire.  ’Tis 
evident,  from  what  has  been  faid  of 

Copper- 
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Copper  and  Silver ^  how  much  foonef 
they  melt  by  the  heat  of  the  Fire, 
when  Sublimate  is  added  to  ’em.' 
The  Reafon  of  this  Phenomenon  may 
be  deduc’d  from  the  Nature  of 
Quickfil-ver,  out  of  which  Sublimate 
is  made.  It  is  manifefl  from  Ex¬ 
periments,  that  Quick filver  will  rea¬ 
dily  unite  with  almoft  any  Body  ; 
which  plainly  proves,  that  it  has 
a  very  flrong  Attractive  Force. 
Therefore  thefe  Particles,  when 
mix’d  with  Copper  or  Silver ,  inaf- 
much  as  they  exceed  in  an  At¬ 
tractive  Force,  caufe  the  Particles 
of  either  Metal  to  attract  one  an¬ 
other  lefs ;  and  by  that  means  the 
Force  of  Cohelion,  which  was  before 
in  the  Copper  or  Silver ,  is  abated, 
and  grows  weaker.  For  the  greater 
the  Ennergy  of  Attraction  in  the 
Quickjilvem  is,  the  more  is  that  of 
the  Metalline  Particles  diminilh’d. 
Hence  when  upon  the  Addition  of 

Quick* 
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guickjilver,  the  force  of  Cohelion 
in  thefe  Metals  is  leflen’d,  they 
will  be  the  more  ealily  brought  to 
Fufion.  What  has  been  laid  of 
Mercury ,  holds  good  in  Salts.  For 
Sulphur ,  becaufe  it  abounds  with 
Saline  and  very  Attractive  Par¬ 
ticles,  performs  the  fame  thing 
in  the  Calcining  of  Copper ,  and  in 
the  Making  of  Crocus  Martis  \  for 
by  the  admiffion  of  thefe  Sulphu¬ 
reous  Particles,  the  Fire  is  not  only 
augmented,  but  the  very  Texture 
of  the  Iron  it  felf  is  divided  and 
open’d,  in  the  manner  we  have 
fhewn,  and  melts  down  in  Drops. 
This  Calcination  of  Iron ,  the  Chy- 
mifts  have  given  a  peculiar  Name 
to,  and  call’d  it  Granulation.  For 
thefe  two  Metals  have  this  lin¬ 
gular  Property,  that  unlefs  mix’d 
with  Sulphur ,  or  fome  fuch  thing, 
they  can’t  ealily  be  put  into  Fujion. 
’Tis  foj  the  fame  Reafon  Iron  is 

Calcin’d 
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Calcin’d  with  Sal  Armoniac ,  in  or¬ 
der  to  Extradt  Mynfi&h's  Tin&ure  : 
So  the  Glafs  of  Antimony ,  and  Cro¬ 
cus  Metallorum ,  are  calcin’d  in  a 
much  fhorter  time,  if  you  add  ei¬ 
ther  Common  or  Bay  Salt.  Like- 
wife  Gold  and  Silver  cannot  be  re¬ 
duc’d  into  a  Calx ,  if  the  Texture 
of  the  Metal  be  not  open’d  by 
fome  Saline  Spirit ,  or  Mercury ;  for 
which  Reafon  the  Refiners  ufe  Bo¬ 
rax,  and  other  Salts,  for  the  quicker 
melting  of  die  Oar.  Laftly,  The 
Ufe  which  Calcination  ferves  for, 
agrees  exadtly  with  what  we  have 
advanc'd  :  for  Bodies  are  firft  Cal¬ 
cin’d,  that  they  may  be  the  better 
fitted  for  other  Operations.  There¬ 
fore  we  calcine  Vitriol ,  that  the 
Oil  and  Spirit  may  be  the  eafier  Di- 
ftill’d  from  it:  And  we  melt  Tar¬ 
tar  and  Iron,  that  we  may  extradt 
their  Tindturcs  by  Digefiion.  For 
by  Calcination  the  Particles  of  Bo¬ 
dies 
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dies  are  made  to  cohere  much  more 
loofely  with  one  another ;  and  upon 
that  account,  become  more  conve¬ 
nient  for  any  manner  of  Ufe. 

To  Calcination.,  belongs  Vitrifi¬ 
cation  ;  which  Word  is  properly 
apply’d  to  thofe  Bodies,  that  are 
Pellucid,  like  Glafs,  after  the  Calci¬ 
nation  is  over ;  to  perform  which, 
a  longer  and  more  vehement  Fire  is 
requir’d.  Therefore  in  the  making 
of  Glafs  of  Antimony ,  a  previous 
Calcination  is  necefiary.  From  hence 
proceeds  the  Homogeneous  T exture, 
which  is  as  Eflential  a  Qualification 
in  Pellucid  Bodies,  as  a  Rectilinear 
Pofition  of  Pores.  For  by  the  ap¬ 
plication  of  Fire,  the  Heterogeneous 
and  more  Volatile  Corpufcles  are 
diflipated,  which,  by  the  infinite 
Number  of  Refractions  they  make, 
verv  much  weaken,  and  aim  oft  ex- 
tinguifh  the  Rays  of  Light :  Thofe, 
in  the  mean  while,  which  partake 
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of  the  fame  Nature,  i.  e.  thofe  which 
are  denfe  and  fix'd,  being  left  be¬ 
hind,  "unite  clofely  together;  fc 
that  there  being  a  like  Conforma¬ 
tion  of  Parts,  on  every  fide,  which 
way  foever  you  expofe  it,  this  cal¬ 
cin’d  Matter  equally  attrafts  and 
tranfmits  the  Rays  of  Light,  Thus 
by  a  long  Fufion,  which  throws  off 
the  lighter  and  more  droffy  Par¬ 
ticles,  Common  Glafis  is  made  *. 
This  account  of  Vitrification ,  as  it 
confirms  our  Method  of  Reafoning, 
fo  ’tis  alfo  evinc’d  by  Staticks.  For, 
upon  Examination,  you’ll  find,  that 
Common  Glafis  much  exceeds  in  Gra¬ 
vity  that  Mixture,  out  of  which  it 
is  made.  Likewife  Experiments; 
which  are  made  to  fhew  the  Spe- 

*  Soda*,  which  is  call’d  Cali,  runs  very  freeb 
into  a  Glaily  Subftance,  by  bare  Icineratioti 
for  that  Plant  abounds  with  a  quick  and  pun 
gent  Salt,  fo  that  1  could  extrad  a  great  quad 
tity  of  a  very  fharp,  and  almofl  cauftick  Juice 
without  Fire,  from  the  Spanifh  Soda ,  efpeciallj 
that  which  grows  near  Aik  ant. 
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cifick  Gravity  of  Bodies,  plainly 
prove,  that  Glafs  of  Antimony  is  hea¬ 
vier  than  Antimony  it  felf ;  becaufe 
the  lighter  Particles  evaporate  du¬ 
ring  Calcination. 

Decripitationy  and  Detonation , 
are  by  the  Chymills  commonly  plac’d 
under  Calcination  ;  the  one  is  almoffe 
peculiar  to  Common  Salt ,  the  other 
to  Nitre ^  when  they  are  mix’d,  with 
Sulphureous  Minerals.  But  they 
multiply  Words  to  no  purpofe,  lince 
there  is  no  manner  of  difference  in 
the  Operation.  For  however  Salt 
crackles ,  and  Nitre  bounces ,  during 
the  Operation,  (by  reafon  of  the  Ra- 
refaSiion  and  Impettis  oi  the  inclos’d 
Air)  ftill  each  of  ’em  is  calcin’d 
after  the  fame  manner.  There  is 
alfo  another  Sort,  which  is  mad  e  by 
Menjlruums ;  but  becaufe  this  is 
more  properly  call’d  Corrofion ,  we 
fhall  refer  it  to  its  proper  place. 
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The  Third  Lecture.  ■ 

Of  Dijiillation. 

D  If  illation ,  or  as  others  perhaps 
not  improperly  call  it,  Hu¬ 
mid  Sublimation ,  is  the  Afcent  and 
Elevation  of  Particles,  which  after¬ 
wards  defcend  again  in  the  form  of 
Drops. 

This  Afcent  of  Fluids  is  chiefly 
promoted  two  ways ;  upon 

account  of  their  Specifick  Levity; 
and  fecondly ,  by  Impulfe. 

The  firft  way  of  Elevation  is 
manifeft  from  this  Lemma,  (viz.) 
! That  Particles  of  Bodies,  which fwim 
in  any  Fluid,  if  they  are  fpecifcally 
lighter ,  muf  be  born  upwards  by  that 
Fluid.  Therefore  fince  Difill'd  Li¬ 
quors  are  carry ’d  upwards  through 
the  Air,  we  are  to  enquire  how  they 

can 
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can  be  made  fpecifically  lighter 
than  the  Air.  Now  a  Fluid  may 
be  fpecifically  lighter  than  another, 
when  under  a  larger  Bulk,  it  has 
an  equal,  or  a  lefs  Gravity.  Ac¬ 
cording  to  this  Proportion  the  Bulk 
of  the  Fluid  ought  to  be  increas’d  in 
Dijiillation :  And  how  eaiily,  by  the 
help  of  Fire,  it  may  be  increas’d,  or, 
which  is  the  fame  thing,  rarefy  dy 
one  who  is  but  tollerably  vers’d  in 
Phyficks  may  comprehend.  And 
whoever  has  but  obferv’d  a  Ther¬ 
mometer,  a  Cupping  Glafs,  or  Boiimg 
Water ,  muft  be  fenfible,  how  great  a 
quantity  of  Air,  or  poffibly,  of  fome 
more  fubtil  Matter,  there  is  con¬ 
tain’d  in  almoft  all  Fluids,  and 
what  a  Force  there  is  in  Heat  to 
rarefie  it :  At  leaf!;,  thofe  prodigious 
Fumes,  which  rife  in  the  Receiver , 
upon  Diflilling  Vitriol ,  do  fuffici- 
ently  prove  it.  For  RarefaElion  is 
pothing  but  the  fame  quantity  of 

D  2  Mattet 


[  3»  ] 

Matter  diffus'd  into  a  greater  Space ; 
fo  that  the  fame  Weight  remains, 
tho’  the  Bulk  grows  much  larger. 
From  whence  ’tis  plain,  there  muff 
be  a  greater  Number  of  Pores  in  the 
rarefy’ d  Body,  which  are  either  in- 
tirely  void  of  all  Matter,  or  at  lead: 
of  fuch  Matter,  as  hath  any  confi- 
derable  Gravity.  A  very  clear 
Inftance  of  this  we  have  in  the  Air 
it  felf,  which  we  know,  by  Experi¬ 
ments  of  the  Air  Pump,  has  been 
rarefy’d  to  almoft  an  infinite  degree. 
Having  gone  thus  far,  in  explaining 
this  matter ;  we  are  now  only  to 
find  out,  what  Proportion  of  Rare¬ 
faction  is  fufficient  to  produce  this 
Specifick  Levity.  And,  that  the 
matter  may  be  fet  in  a  clearer 
Light,  let  us  begin  with  the  fimpleft 
Bodies,  and  take  our  firft  Inftance 
from  Water.  ’Tis  known  by  Com¬ 
putation,  that  the  Proportion  of 
the  Specifick  Gravity  of  Water , 
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to  that  of  Air.,  is  fomethins  more 
than  800  to  1.  Since  therefore 
Similar  Spheres,  or  Solids ,  are  as  the 
Cubes  of  their  Diameters ,  and  the 
Specifick  Gravity  decrcafes  recipro¬ 
cally,  in  the  very  fame  Proportion  as 
the  Cubes  of  their  Diameters  increaie, 
in  order  to  make  a  Particle  of  W 'ater 
lighter  than  a  Particle  oi  Air,  no 
more  is  neceflarv,  than  to  rarefy  it 
’till  its  Diameter  become  Den  times 
greater,  which  in  this  caie  is  but  a 
very  fmall  degree  ol  RarefaSHon. 
For  the  Cube  of  the  Diameter,  in  a 
Particle  fo  rarefy’d,  is  1000.  If  the 
Diameter  be  made  Eleven  times 
greater,  the  Cube  will  be  1331; 
and  if  Twelve,  1728.  So  that  Water , 
when  rarefy’d  but  Twelve  Degrees , 
will  be  above  doubly  lighter  than 
Air.  And  if  the  RarefaSHon  be 
carry’ d  on  farther,  we  can  eafily 
colled;,  from  the  increafe  of  the 
Numbers,  that  a  Particle  of  W ater 
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may  be  made  almoft  infinitely  lighter 
than  Air.  And  that  we  may  bring 
this  a  little  nearer  to  our  prefent 
Purpofe,  ’tis  manifeft,  that  the  Ele  - 
vation  of  Bodies,  equally  fluid  and 
heavy,  is  always  proportionable  to 
their  different  Aptitude  to  be  rare- 
fy’d ;  that  is,  they  afcend  quicker 
upon  the  Application  of  any  Force, 
the  more  Sufceptible  they  are  of 
RarefaSlion  ;  but  in  Bodies,  whofe 
Aptitude  to  be  rarefy’d  is  equal, 
the  time  of  Afcent  is  to  be  deter¬ 
min’d  by  their  Specifick  Gravity :  So 
that  the  time  of  Elevation,  in  Bo¬ 
dies  diftill’d  after  this  manner,  is  in  a 
Compound  Proportion  of  their  Rare¬ 
faSlion  and  Specif ck  Gravity.  This 
exactly  agrees  not  only  to  Theory, 
but  to  Experience,  without  which 
Theory  alone  is  not  to  be  regarded. 
For  by  the  fame  Degree  of  Heat, 
Spirit  of  Wine ,  Spirit  of  Sal  Arrno- 
niac ,  prepar’d  with  ^uick  Rime , 

Difilfd 
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Di ft  ill' d  Waters ;  the  Gravity  of  all 
which  is  lefs,  and  their  Rarefaction 
more  eafie,  than  of  common  Water , 
are  drawn  off  proportionably  fooner 
by  the  Retort.  On  the  other  hand, 
Acid  Spirits ,  fuch  as  the  Spirits  of 
Salt,  of  Nitre ,  and  of  Vitriol ,  tho’ 


they  begin  at  firft  to  rife  more 
readily,  yet  require  longer  time 
to  carry  ’em  off  into  the  Recei¬ 
ver,  than  Water  it  felf  does.  For 
tho’  the  Rarefaction  of  Water  be 
lefs,  yet  ’tis  not  fufficient  to  anfwer 
to  the  Gravity  of  thofe  Fluids.  Af¬ 
ter  the  fame  manner  the  Particles 
of  V egetables  and  Animals ,  whofe 
Texture  is  rarer,  and  confequently 
makes  ’em  fpecihcally  lighter,  more 
eaiily  afcend,  than  the  Particles 
of  Minerals  or  Metals.  We  may 
here  alfo  obferve,  that  a  Body, 
when  dijlilf d,  is  always  thinner  and 
more  fubtil,  than  the  Crude  one, 
from  which  it  was  diftilfd.  So 
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. Rofe  Water  has  a  lefs  Confidence, 
than  the  “Juice  of  Rofes,  and  is  lefs 
ponderous ;  and  thus  Re&ify  d  Spi¬ 
rits  have  a  lefs  Specifick  Gravity , 
than  thofe  which  have  but  once 
•  «.3.  pafs’d  the  Fire  *. 

But  the  Cafe  is  otherwife,  when 
we  ufe  AbjiraElion  in  Diddling :  For 
Inltance,  Difill d  V inegar  is  heavier 
than  Crude ;  for  in  this  Operation 
we  leave  a  Liquor  behind  faturated 
with  Saline  Particles,  whild  all  the 
Phlegmatick  Part,  whofe  Gravity  is 
lefs,  is  carry’ d  off.  The  fame  thing 
we  condantly  obferve  in  what  they 
call  the  Dephlegmation  of  Acid 
Spirits. 

II.  Not  only  Specif  ck  Levity  ferves 
to  elevate  Bodies  in  Didillation,  but 
an  External  Impulfe  alfo  may  caufe 
their  Afcent.  The  Impulfe,  which 
we  have  to  do  with  in  this  place, 
comes  from  the  Fire  ;  whofe  Par¬ 
ticles,  tho’  they  are  extremely  fmall 
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and  light,  yet  ’tis  demonftrable  by 
Mechanicks ,  that  they  may  raife 
Bodies  much  heavier  than  them- 
felves,  by  adting  upon  them  with 
a  certain  degree  of  Force.  For 
iince  the  Moment  of  a  Body ,  or  that 
Force  by  which  it  aEls  upon  another , 
is  in  a  Compound  Ratio  of  the  Quan¬ 
tity  of  Matter ,  and  the  Celerity ;  the 
Celerity  may  be  fo  increas’d,  as  to 
give  a  fufficient  Force  to  the  Body, 
tho’  the  Quantity  of  Matter  in  it  be 
never  fo  fmall.  Let  us  therefore 
fuppofe  fome  heavy  Body  to  de- 
fcend  with  no  other  Moment,  than 
what  it  receives  from  its  own  Gra¬ 
vity  ;  in  this  caie  then  the  Air, 
which  is  much  lighter,  may  be 
mov’d  with  that  Celerity,  as  not 
only  to  fuftain  that  Body,  but  to 
mount  it  up  higher.  And  the 
more  rapid  the  Impetus  of  the  Air 
is,  or  the  Surface  of  the  Body  more 
diffus’d,  the  higher  and  fwifter  will 
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the  Elevation  be :  Juft  as  we  fee 
Sheets  of  Lead  are  fometimes  torn 
away  entire  by  the  Wind,  and  car¬ 
ry ’d  aloft  through  the  Air.  In  like 
manner  Fire,  tho’  it  be  a  Body  made 
up  of  very  minute  Particles,  may 
be  mov’d  with  that  Rapidity,  as 
to  acquire  and  communicate  what 
Force  you  pleafe  towards  removing 
any  Obftacles.  And  this  we  daily 
Experience  in  innumerable  Inftan- 
ces,  but  in  none  more  than  in  Gun¬ 
powder.  When  therefore  the  Mo¬ 
ment  of  Fire  is  augmented,  in  the 
Manner  we  have  Explain’d,  fo  as  to 
exceed  the  force  of  the  diftill’d  Bo¬ 
dy,  it  will  remove  ■  it  from  its  for¬ 
mer  Situation  ;  or  what  is  here  the 
lame  thing,  becaufe  the  Direction 
of  its  Motion  tends  upwards,  will 
carry  it  up.  Thus  Particles,  fpecifi- 
caliy  heavier  than  the  Air,  which  is 
contain’d  in  the  Retort,  as  we  know 
thofe  of  Acid  Spirits  are,  afcend  by 

a  more 
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•a  more  violent  Impulfe  of  the  Fire 
us’d  in  Diftillation. 

Another  thing,  which  contri¬ 
butes  very  much  to  this  Purpofe, 
is,  that  the  fame  Quantity  of  Mat¬ 
ter  is  elevated  fo  much  the  cafier, 
in  proportion  as  the  Surface  is  en¬ 
larg’d  ;  for  the  more  there  is  diffus’d, 
the  more  Particles  of  Fire  it  re¬ 
ceives  ;  and  fo,  having  this  united 
Force  to  drive  it  up,  it  more  eaffly 
afcends.  '  So  that  by  the  fame  De¬ 
gree  of  Fire  Bodies  will  not  equally 
rife,  tho’  they  be  equally  heavy,  if 
there  be  that  difference  in  their  Sur¬ 
faces  we  have  been  fpeaking  of. 
The  Air  alfo  has  no  -  fmall  fhare 
in  this  buffnefs  of  Impulfe ;  for  be¬ 
ing  rarefy  d  by  the  Fire,  it  is  not 
only  impell’d  upwards  it  fell,  but 
carries  other  Particles  up  with  it. 
And  we  may  learn  by  a  very  fami¬ 
liar  Experiment,  what  Impetus  Bo¬ 
dies  fo  rarefy’ d  exert,  Water,  for 

Inftance, 
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Inftance,  over  a  Fire  cannot  be 
heated  but  to  a  certain  Degree  ;  for 
when  it  has  once  well  boil’d,  it  can 
never  be  made  hotter ;  yet  the  fame 
Water,  if  it  be  Ihut  up  in  Papins 
Digejl  or,  will  grow  exceflively  hot. 
And  if  a  piece  of  red-hot  Metal  be 
flung  into  cold  Water,  it  will  occa- 
fion  much  the  fame  Exploflon,  as 
we  obferve  in  Gun-powder.  But  no¬ 
thing  does  fo  plainly  fhow  the  Force 
of  rarefy’d  Air,  as  the  Engine  by 
which  Mr.  Savery  has  taught  us  to 
draw  up  Coals  out  of  the  Pits. 
Whoever  conflders  well  thefe  Three 
things,  and  what  may  be  effected 
by  them,  viz.  Specifick  Levity,  an 
Impelling  Force ,  and  the  Extent  of 
the  Surface ,  and  how  many  Ways, 
and  in  what  Proportions  all  of  them 
may  be  chang’d,  will  very  eaflly 
account  for  all  the  Variety,  which 
is  found  in  this  Procefs  of  Dijlilla- 
tion. 


It 
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It  mull  be  obferv’d,  that  where- 
ever  Specijick  Levity,  or  RarefaEl ion , 
has  any  place  in  Dijlillation ,  there 
Impulfe  concurs  too ;  for  the  Fire 
equally  does  both  at  the  fame  time : 
So  that  a  lefs  degree  of  RarefaEHon. 
is  fufficient  to  elevate  Bodies,  than, 
what  we  before  allign’d.  But  in 
thofe  Bodies,  which  are  rais’d  by 
Impulfe,  ’tis  not  neceffary  that  Rare¬ 
faction  fhou’d  concur;  for fometimes 
there  is  no  RarefaEHon  at  all.  There 
is  alfo  another  difference  between 
RarefaEHon  and  Impulfe,  that  very- 
much  favours  our  account  of  Di fil¬ 
iation,  that  a  more  gentle  Fire  may 
ferve  for  Diftilling  fuch  Bodies  as 
are  elevated  by  means  of  their  Rare¬ 
faEHon  :  But  thofe,  which  are  rais’d 
by  Impulfe  only,  require  a  very  in- 
ten  fe  Heat. 

As  to  what  concerns  the  different 
Method  of  performing  this  Opera¬ 
tion,  there  are  generally  two  ways 

we 
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we  life  in.  Dijlillation.  For  ’tis  ei¬ 
ther  Rights  or  Oblique ;  the  latter 
is  done  by  the  Retort ,  and  the  for¬ 
mer  by  the  Alembick.  There  is  but 
little  difference  in  the  Manner  of 
both  thefe,  excepting  only  that  the 
Right  Dijlillation  has  this  peculiar 
Property,  that  whatever  is  Diftill’d 
by  it,  is  form’d  after  the  Refem- 
blance  of  Ram.  For  as  the  Watry 
Vapours,  drawn  by  the  Sun’s  Pleat 
from  the  Earth  and  the  Sea,  and  fo 
rarefy  d,  as  to  become  Ipecifi  cally 
lighter  than  Air,  afcend,  and  are 
condens’d  into  Clouds ;  but  after¬ 
wards,  growing  heavier  than  the 
Air,  defcend  by  their  own  Weight, 
and  fo  dilf il  down  by  Drops  in  the 
form  of  Rain.  So  the  very  fame 
Reafoning  holds  in  the  Alembick. 

1  he  Fluid  Particles  of  the  Body  in 
Diftillation  are,  by  the  Force  of  the 
Fire,  as  has  been  explain’d  before, 
prels  d  out  and  elevated  upon  the 

account 
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account  of  the  RarefaSHon  and  Im- 
pulfe  they  undergo,  to  the  top  of 
the  Alembkk ,  in  the  form  of  Va¬ 
pours ;  where  being  refilled  and 
repell’d,  and  condens’d  by  the  ex¬ 
ternal  Cold,  they  fo  unite  with  one 
another,  that  by  the  Force  of  their 
Specifick  Gravity ,  they  defcend 
along  the  Internal  fdes  of  the  Alem- 
bick,  from  whence  they  are  convey’d 
into  the  Neck,  as  it  were  through  a 
Canal.  The  fame  Explication  is  to 
be  apply ’d  to  Oil  of  Sulphury  made 
by  the  Bell.  In  diftilling  Oils,  and 
fometimes  Spirits ,  they  apply  to  the 
Neck  of  the  Alembicb ,  a  long  Pipe, 
turning  and  winding  like  a  Serpent, 
which,  by  palling  through  aVeffel 
of  Cold  Water,  keeps  the  Vapours 
from  Hying  off,  and  condenfes  them 
fooner  into  Drops. 

There  is  another  fort  of  DiJHlla - 
tion  mention’d  by  Authors,  which 
is  by  Defcent ;  where,  when  the  Par- 
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tides  of  the  Bodies  are  feparated  by 
the  Force  of  the  Fire  in  the  upper 
Veflel,  fuchof’em,  which  aremore 
fluid,  diftil  into  the  lower  V eflel : 
Familiar  Inftances  of  which  we  have 
in  extraSling  Pitchy  and  making  Rofe 
Water .  But  becaufe  ’tis  almoft: 
banifh’d  from  the  Chymijls  Elabo- 
ratory,  we  fhall  not  confider  it  in 
this  place. 

But  the  Reafon  why  fometimes 
the  Right y  and  fometimes  the  Ob¬ 
lique  Dijlillation  is  moft  convenient, 
muft  be  deduc’d  from  the  Nature 
and  Texture  of  the  Body,  which  is 
to  be  diftill’d.  Right  Dijlillation  is 
us’d  when  the  Texture  of  the  Body 
is  fuch,  as  allows  of  an  eafie  Afcent : 
Of  this  laft  kind  are  Vegetables. 
Other  Subftances,  which  confift  of 
heavier  Particles,  give  way  but  llowly 
to  the  Fire,  and  cannot  be  rais’d  to 
the  Top  of  the  Alembick  \  fuch  are 
almoft  all  Minerals  and  Metals ;  and 

thefe 
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t/iefe  therefore  are  only  capable  of 
Oblique  Dijlillation. 

The  Right,  being  the  more  gentle 
Operation,  belongs  to  thofe  Bodies 
only,  which  are  ealily  rarefy ’d ;  but 
the  Oblique  is  delign’d  for  the  moll 
part  for  fuch  as  can’t  be  elevated 
without  a  ftrong  Impulfe ;  which  ac¬ 
cordingly  is  the  only  Dijlillation,  we 
make  in  the  Reverberatory. 

We  may  obferve  in  Dijlillation , 
what  feldom  or  never  happens  in 
Calcination ,  that  the  diftilTd.  Matter, 
tho’  drawn  from  folid  Bodies,  fuch 
as  Vitriol,  Hart's  Horn,  and  Bones, 
never  returns  into  its  former  State, 
but  continues  in  the  form  of  a  Fluid. 
Any  one  that  reflects  upon  what  has 
been  faid  concerning  Cohelion  and 
Fluidity,  under  the  Head  of  Calci¬ 
nation,  will  ealily  underhand  what 
Caufe  this  may  be  afcrib’d  to.  For 
vaDiJlillation, not  only  the  liner  Parts 
are  divided  from  the  grofs,  but  they 
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are  entirely  abftracted  from  the  Uni¬ 
on  of  others,  and  lie  in  a  Body  by 
themfelves.  So  that  the  Diftill’d 
Liquor,  being  nothing  elfe  but  a 
Colle&ion  of  Fluid  Parts,  muft 
always  of  neceffity  retain  its  Flui¬ 
dity. 

I  doubt  not  but  you  have  obferv’d, 
that  there  is  a  difference  in  the  Ele¬ 
vation  of  the  Phlegm ,  which  in  fome 
Experiments  rifes  before  the  Spirit, 
and  in  others  after  it.  The  one  is 
remarkable  in  diftilling  the  Acid 
Spirits  of  Vitriol ,  Salt ,  and  Nitre ; 
the  other  in  diftilling  Burning  and 
U rinous  Spirits ,  as  thofe  of  Wine,  and 
of  Sal  Armoniac.  Tho’  the  Reafon 
of  this  Variety  may  be  deduc’d  from 
what  has  been  faid,  yet  it  may  not 
be  amifs-juft  to  touch  \ipon  the  Ex¬ 
plication  of  it  here.  Now  this 
arifes  intirely  from  the  Specifick 
Gravity  of  the  Fluids;  for  if  we 
make  the  Experiment,  we  fhall  find 

Phlegm 
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Phlegm  is  fpecifically  lighter  than 

thofe  Acid  Spirits,  and  heavier  than 
the  Urinous  and  the  Burning.  Since  Tab.  3 
therefore  the  Levity  of  Bodies  caufes 
them  to  afcend  fooner,  it  is  very 
plain  why  there  fhou’d  be  fuch  Va¬ 
riety  in  the  afcent  of  Phlegm.  Nor 
does  it  any  way  contradict  what  we 
have  advanc’d,  that  in  the  Diflilla- 
tion  of  Animals,  as  of  Hart  s  Horn , 

Vip  ers, and  Human  S kull, th.z  Phlegm 
comes  off  before  the  Spirit ,  tho’  the 
Spirit  is  lighter  than  the  Phlegm . 

For  we  mu  ft  take  notice,  that  the 
Salts  and  Spirits  of  Animals,  thofe 
efpecially  which  are  contain’d  in 
Bones  and  Horns,  are  lock’d  up  and 
confin’d  in  certain  little  Cells,  which 
muft  be  firft  broke  open,  before  they 
can  be  at  liberty  to  afcend.  But 
the  Phlegm  being  diffus’d  every 
where,  even  in  the  Superficial  Parts, 
is  fooner  drawn  out,  and  carry’d 
off  by  the  Fire,  tho’  it  has  a  greater 

E  3  Specifick 
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Specifick  Gravity  than  the  Spirit. 
And  the  Truth  of  this  is  evident 
from  the  Second  Dijlillation  of  thefe 
Spirits ,  which  is  call’d  ReElijicationy 
for  here  the  Spirits  rife  before  the 
%b.  i.  Phlegm ,  being  freed  now  from  thofe 
Cells,  which  confin’d  them  before. 

In  Oilsy  ’tis  very  particularly 
obfervable,  that  tho’  they  be  much 
lighter  than  Watery  and  boil  and 
rarefy  fooner,  yet  (contrary  to  what 
is  generally  deliver’d)  they  are  not 
'tab.  2.  fo  foon  elevated  by  the  Retort . 
But  this  depends  on  the  various 
Texture  of  both  ;  for  the  Globules 
of  Water  cohere  more  laxly,  and 
therefore  more  eafily  luffer  them- 
felves  to  be  feparated.  But  the 
-  Parts  of  Oil  are  fo  tenacious,  and  fo 
link’d  to  one  another,  that  they 
cannot  be  divided,  and  carry’d  up¬ 
wards,  unlefs  the  Impetus  be  very 
ftrong.  For  this  reafon  it  is,  that 
the  more  thofe  Oleofe  Liquors  are 

depriv’d 
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depriv’d  of  their  Oil,  with  fo  much 
the  Inore  facility  they  afcend,  as  we 
Experience  in  the  Spirit  of  Wine  and 
1 Turpentine . 

The  Ufe  of  Dijl  illation  is  well 
enough  known  ;  namely,  that  the 
Liquid  Parts  may  be  feparated  from 
the  more  Compact,  whether  they 
come  out  in  the  form  of  Oil,  Phlegm , 
or  Spirit.  But  as  to  what  concerns 
the  Apparatus,  in  this  Procefs,  and 
the  Mixing,  as  we  fometimes  do, 
another  Body  with  what  is  to  be 
Diftill’d,  will  come  more  properly 
under  our  Confederation,  when  we 
treat  of  the  Dodtrine  of  Sublimation. 

In  the  mean  time,  you  will  be  bet¬ 
ter  able  to  judge  of  the  Truth  of 
what  has  been  faid,  if  you  confult 
this  Table  of  RarefaSlion .  m. 
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The  Fourth  Le&ure. 

Of  Sublimation.  - 

SXJblimation  differs  very  little 
from  Diftillation,  excepting 
that  in  Diftillation  only  the  Fluid 
Parts  of  Bodies  are  rais’d,  but  in 
this  the  Solid  and  Dry ;  and  that 
the  Matter  to  be  Diftill’d  may  be 
either  Solid  or  Fluid  :  But  Sublima¬ 
tion  is  concern’d  only  about  Solid 
Subftances. 

There  is  alfo  another  difference, 
namely,  that  RarefaElion,  which  is 
of  very  great  ufe  in  Diftillation ,  has 
hardly  any  room  in  Sublimation ; 
for  the  Subftances,  which  are  to  be 
Sublim'd,  being  Solid,  are  incapable 
of  RarefaSlion ;  and  fo  ’tis  only  Im- 
pulfe,  which  can  raife  them.  It  be¬ 
ing  therefore  Impulfe  alone,  which 
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is  the  caufe  of  the  Alcent  of  Bodies, 
we  are  now  talking  of,  the  Nature 
of  this  Operation  may  be  clearly 
deduc’d  from  what  we  have  faid 
concerning  Impulfe. 

However,  it  may  not  be  impro¬ 
per  to  enquire  a  little  more  nicely 
into  the  Reafon  of  fuch  a  Diverlity 
in  the  Elevation  of  Bodies,  why 
fome  do  afcend  with  a  gentle  Heat, 
and  others  are  not  to  be  rais’d  with 
the  moil  vehement  Fire.  And  fuch 
an  Enquiry  will  more  properly 
come  in  here,  becaufe  this  Head 
contains  all  the  bufinefs  of  V olatility 
and  Fixation ,  concerning  which  fo 
much  has  been  writ  by  the  Chymijls , 
and  fo  little  to  the  purpofe. 

Fixt  Bodies  are  fuch  as  abide  the 
Fire ;  Volatile ,  fuch  as  not  being  able 
to  endure  the  Fire,  are  rais’d  by  the 
Force  of  its  Heat.  We  will  there¬ 
fore  begin  with  the  firft,  and  explain 
the  Manner,  how  in  volatile  Sub- 
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fiances,  which  feem  to  be  of  the 
fame  Nature,  there  happens  to  be 
fo  great  a  Variety  and  Difference  of 
Elevation. 

The  caufe  of  this  Elevation  and 
Afcent  in  the  Particles  of  Bodies  is 
to  be  afcrib’d  to  the  Fire,  not  only 
on  the  account  of  Impulfe ,  but  of 
another  Property  the  Fire  has, 
namely,  to  infinuate  it  felf  into  all 
the  Interdices  of  thefe  Bodies,  and 
thereby  break  the  Coheflon  of  their 
Parts,  fo  that  they  are  at  lad  di¬ 
vided  into  very  fmall  Parts,  if  not 
into  the  dualled,  which  Art  can  re¬ 
duce  them  into.  Particles  thus  fe- 
parated  and  divided,  lofe  much  of 
their  Gravity ,  as  we  took  notice  of 
before.  For  the  Gravity  of  the  fame 
Particle  decreafes  in  the  fame  Pro¬ 
portion,  as  the  Cube  of  its  Diameter 
is  leden’d.  Let  us  therefore  take 
a  Body,  whofe  Diameter  is  1 2,  and 
its  Gravity  12.  If  then  its  Diameter 

be 
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be  made  lefs  by  i,  ( viz.  n.) 
the  Gravity  of  that  Body  will  be 
only  9$,  or  thereabouts :  For  1331, 
which  is  the  Cube  of  the  laft 
Diameter,  bears  the  fame  propor¬ 
tion  to  9 which  1728,  the  Cube 
of  the  firft  Piameter,  does  to  12, 
the  Gravity  of  the  Body.  But  if 
the  Diameter  be  reduc’d  to  1  o,  the 
Gravity  will  but  juft  exceed  6 ;  and 
if  it  is  diminilh’d  half,  that  is  to  6, 
then  the  Gravity  will  be  lefs  than  2. 
So  that  very  minute  Corpufcles, 
when  their  Diameter  is  leffen’d  as 
much  as  may  be,  have  fcarce  any 
Gravity  at  all.  Therefore  when 
once  they  are  divided  after  fuch  a 
manner,  as  we  have  defcrib’d,  they 
are  very  eaftly  fublim’d. 

Nor  does  there  only  a  decreafe  of 
Gravity  follow  from  this  Divilion  of 
the  Particles  of  Bodies,  but  there 
is  another  thing  too,  which  is  the 
refult  of  it,  that  conduces  very 

much 
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much  to  quicken  the  Afcent :  and 
that  is,  the  Variety  of  their  Sur¬ 
faces  ;  For  the  Surface  of  a  Body 
decreafes  in  a  very  different  manner 
from  Gravity ,  only  as  the  Square  of 
the  Diameter  islejfend.  To  lookback 
therefore  upon  what  we  have  faid 
above,  where  the  Gravity  decreafes 
in  fuch  a  Series,  as  is  expreiVd  by 
the  Numbers  1728,  1331,  1000, 
we  fhall  find  the  Diminution  of  the 
Surface  will  obferve  this  propor¬ 
tion,  viz.  144,  1 2 1,  100.  And 
when  upon  reducing  the  Diameter 
to  6,  the  Gravity  will  be  lefs  than 
2,  the  Surface ,  will  flill  amount  to 
36.  So  that  tho’  the  Gravity  of  a 
Particle  be  fo  leffen’d,  as  to  be  re¬ 
duc’d  almoft  to  nothing,  yet  there 
will  be  Surface  enough  left,  which 
will  ferve  to  raife  it.  T his  Argument, 
which  we  have  drawn  from  the 
Largenefs  of  the  Surface ,  and  which 
we  have  explain’d  by  Calculation, 

may 
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may  be  demonftrated,  as  it  were  to 
Senfe,  by  the  following  Experiment. 
If  Water  be  pour’d  upon  the  Filings 
of  Iron ,  and  a  little  Oil  of  Vitriol 
dropt  upon  it,  a  Fermentation  will 
presently  arife,  and  you’ll  lee  that 
the  Globules  of  Air,  in  driving  to 
difengage  and  extricate  themfelves, 
will  carry  up  with  them  fome  of  the 
Particles  of  Iron  to  the  Surface  of 
the  Water.  This  can  happen  upon, 
no  other  account,  but  that  the  Pro¬ 
portion  of  Gravity  in  the  Filings  of 
Iron ,  is  very  fmall  in  refpect  to  the 
largenefs  of  their  Surface ,  and  there¬ 
fore  Iron  is  forc’d  upwards  by  a 
Body,  which  is  a  great  deal  fpecifi- 
cally  lighter  than  it  felf.  But  how 
much  this  mull:  contribute  to  a  more 
quick  Afcent,  has  been  in  general 
explain’d  already,  and  will  be  much 
more  evident ,  to  our  Senfes  from 
the  Sublimation,  Camphire ,  Benzoin, 
and  Arfenic ,  whofe  Particles  as  they 

cohere 
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cohere  but  loofely,  are  for  that 
Reafon  diffus’d  into  a  larger  Sur¬ 
face  ;  upon  which  account  they  are 
the  eafieft  to  be  fublim’d  of  any. 
Nay,  thefe  Solid  Particles,  upon 
account  of  their  Surface ,  will  fooner 
alcend  than  fome  Fluids.  So  Flower 
of  Sulphur  rifes  fooner  than  Oil,  not 
only  that  of  Vitriol,  but  any  other, 
tho’  never  fo  light.  By  this  Contri¬ 
vance  of  Nature,  viz.  that  the  Gra¬ 
vity  of  Bodies  decreafes  in  a  Tripli¬ 
cate,  but  their  Surface  in  a  Duplicate 
Proportion  of  their  Diameters,  it 
comes  to  pafs,  that  Bodies,  which 
have  a  very  different  Gravity,  may 
be  rais’d  with  the  very  fame  Force. 
Thus  the  Salts  of  Animals ,  as  of 
Hart's  Horn ,  Human  Flood,  of  Vi¬ 
pers,  &c.  being  compos’d  of  very  mi¬ 
nute  Corpufcles,  as  we  find  by  Ex¬ 
perience  in  difilling  them,  do  eafily 
afcend,  becaule  the  Surface  in  them 
is  not  lefien’d  fo  much  as  the  Gra- 


vtty  is.  And  the  Salts  of  Vegetables , 
as  of  ’Tartar,  and  Balfam ,  &c.  which 
are  of  a  more  clofe  Texture,  by 
reafon  of  their  large  Surfaces,  are 
without  much  difficulty  rais’d.  The 
Corpufcles  alfo  of  Minerals  and  Me¬ 
tals,  tho’  very  compact  and  heavy, 
do  in  fome  meaffire  give  way  to  the 


Fire,  and  are  capable  of  being  ffib- 
lim’d.  In  all  thefe  Inftances  tire 
breadth  of  the  Surface ,  which  ex- 
pofes  the  Particles  more  to  the  Im¬ 
petus  of  the  Fire,  is  the  reafon  why 
they  are  rais’d  with  as  much  eafe, 
as  if  their  Gravity  had  been  leffen’d 
by  diminiffiing  their  Surface.  So 
that  Particles,  tiro’  never  fo  diffe¬ 
rent  in  Weight,  may  be  equally 
rais’d  by  the  fame  degree  of  Heat, 
if  the  Proportion  of  their  Gravity 
be  reciprocal  to  that  of  their  Sur¬ 
faces.  From  what  has  been  thus 
at  large  explain’d,  we  may  eafily 
deduce  the  Reafon  of  all  that  Va¬ 
riety 
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riety,  which  we  obferve  in  the  Va* 
latility  of  Bodies.  As  for  Fixation , 
we  need  not  fa y  much  of  it,  fince  it 
is  owing  to  juft  the  contrary  Caufes. 
For  he  that  thoroughly  underftands, 
why  fome  Subftances  can  be  Sub- 
lim'd,  muft  of  courfe,  at  the  fame 
time,  apprehend  why  others  can’t. 

It  will  not  be  thought,  I  believe, 
a  Digreftion,  to  fay  fomething  con¬ 
cerning  Mercury.  Which,  tho’  the 
Bulk  of  its  Particles  be  extremely 
minute,  yet  becaufe  the  Surface  of 
’em  is  very  little,  and  Gravity  very 
coniiderable,  is  very  difficultly  fub- 
limd  by  its  felf ;  tho’  tis  errone- 
oufly  reckon’d  by  many  among  thole 
Bodies,  which  are  moft  Volatile .  If 
we  mix  a  little  Lead  with  it,  ’twill 
rife  fomewhat  quicker :  For  by  this 
Contrivance,  the  Texture  is  fo 
chang’d,  that  the  Surface  is  en¬ 
larg’d  in  the  fame  Proportion  as 
the  Gravity  is  leflen’d.  By  the 

lame 
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fame  Rule  Cinnabar ,  made  of  Anti¬ 
mony  and  Mercury ,  is  more  eafily 
fublim’d  than  the  foregoing  Mix¬ 
ture.  So  Mercurius  Dulcis  (in 
which  Compofition  the  Acid  Salts 
are  mix’d  with  the  Mercury  in  al- 
moffc  equal  Proportion)  rifes  ftill 
much  fooner.  And  Corrofive  Subli¬ 
mate,  where  the  Salts  thrice  exceed 
the  quantity  of  the  Mercury ,  rifeth 
foonefl  of  all.  And  upon  this  de¬ 
pends  all  that  My  fiery  of  the  Chy~ 
tnifis,  whereby  Volatiles  are  fix'd, 
and  fix'd  Bodies  volatiliz'd.  For  firft 
of  ail,  they  take  care  to  mix  with 
the  volatile  Body  one  that  is  fix'd » 
and  which  will  endure  the  Fire,  as 
Acids  with  Urinous  Salts  ;  by  this 
means,  the  Urinous  Salts  uniting 
with  the  Acids ,  form  new  Bodies, 
and  the  Gravity  and  Cohefion  of 
their  Parts  are  very  much  increas’d, 
and  therefore  don’t  fo  eafily  give 
way  to  the  Fire.  In  the  fame 

F  manner 
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manner  Volatile  Acid  Spirits  are 
Hinder’d  from  riling,  when  mix’d 
with  fix'd  Salts.  Nay,  thofe  very 
Bodies  which,  when  feparate,  do 
very  readily  afcend,  may  be  fo 
blended,  and  clofely  join’d  together, 
as  to  elude  the  Force  of  the  Fire, 
upon  account  of  their  Cohefion.  Of 
which  we  have  plain  Inftances  in 
Bezoar  and  Surbith  Mineral.  On 
the  other  hand,  in  order  to  make 
fix’d  Bodies  rife,  they  add  fome 
volatile  Subftance  to  them,  as  Sal 
Armoniac  to  Steel  and  Copper.  For 
by  this  Mixture,  the  Gravity  of 
the  Compound  is  lefs  than  that 
of  the  Metaly  and  therefore  the 
Sublimation  is  eafier.  ’Tis  after 
Hi-fi.  of  this  manner  that  Monfieur  Homberg 
Acad!  teaches  us  to  make  the  volatile  Salt  of 
1702.  Vitrioly  by  mixing  Borax.  In  fhort, 
V olatile  Bodies  don’t  feem  to  differ 
from  fix' dy  any  otherwife,  than  that 
they  are  compos’d  of  much  more 
minute  Particles  Volatility 
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V olatility  and  Fixation  leeni  to 
regard  Salts ,  more  than  other  Bo¬ 
dies.  Tho’  I  don’t  know  but  thofe 
Salts  which  are  taken  for  fix’d ,  are 
fuch  as  may  be  fublim’d  by  a  more 
violent  Fire,  or  by  length  of  Time. 
For  if  Calcind  Salt  of  Fartary  than 
which  none  is  accounted  more  fix'd, 
be  kept  a  confiderable  time  in  a 
Vial,  it  will  cover,  and  as  it  were 
incruftate  the  Glafs  Stopple  with 
Cryfials.  And  Mr.  Boy l  raifes  the 
fame  Salt  in  a  Retort,  by  a  particu¬ 
lar  Method.  And  the  fame  accurate 
Obferver  in  Chymiflry  does  very 
jjuftly  take  Volatility  and  Fixation, 
not  fo  much  for  Abfolute ,  as  Relative 
Things. 

But  perhaps  we  fhall  more  clearly 
perceive  the  Truth  of  what  has 
been  deliver’d,  if  we  do  but  exa¬ 
mine  a  little  forne  Procelles,  which 
we  have  already  gone  through  in 
Jfiijlillation.  To  extract  Spirit  of 

F  2  Nitre , 
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Nitre ,  we  mix  a  third  part  or  more 
of  fome  kind  of  Bole  with  the  Salt 
Peter ;  by  the  Addition  of  which, 
not  only  the  Melting  of  the  Nitre  is 
prevented,  but  its  Cohejion  is  fo 
broken,  that  it  gives  way  with 
more  eafe  to  the  Fire.  After  the 
fame  manner  the  Spirit  and  Oil  of 
Amber  are  drawn ;  and  Common  Salty 
which,  if  manag’d  as  the  Nitre  was, 
wou’d  not  yield  its  Spirit ,  unlefs  in 
a  Reverberatory  Fire ;  when  ’tis  di¬ 
vided  and  broken  with  Oil  of  Vi¬ 
triol  and  Watery  will  diflil  by  the 
warmth  of  a  Sand  Furnace  only.  So  if 
Water  be  pour’d  upon  Sal  Armoniac 
the  Particles  will  be  fo  loofen’d  and 
disjoin’d,  that  the  Spirit  will  fooner 
come  off.  By  a  like  method,  when 
we  extrad  the fweet  Spirit  of  Salty  or 
Nitre,  the  Saline  Liquor,  by  the 
Mixture  of  Spirit  of  Wine ,  is  made 
both  lighter,  and  more  apt  to  rare¬ 
fy,  and  the  Salts  themfelves  are  re¬ 
duc’d 
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duc’d  into  fmaller  Particles,  from 
whence  follows  a  more  expeditious 
Afcent. 

Thus  we  have  explain’d,  in  fome 
mealure,  thofe  Operations  of  Chy- 
mijiry ,  which  belong  to  the  Clafs  of 
Diffociation.  Concerning  which,  we 
may  make  this  general  Remark, 
That  tho’,  during  the  Operation  it 
felf,  we  may  feem  as  if  we  intended 
rather  to  compound  than  feparate  Bo¬ 
dies,  as  when  we  add  to,  or  mix  any 
thing  with  them,  yet  the  Defign  of 
the  Operation  is,  that  fome  Parts 
fhou’d  be  disjoin’d  and  remov’d  from 
others,  with  which  they  formerly 
coher’d.  So  that  when  we  are  to 
make  a  Judgment  of  the  Nature  of 
thefe  Operations,  we  muft  not  fo 
much  regard  the  Preparatory  Me¬ 
thods  we  take  in  any  Procefs ,  as 
what  we  gain  at  the  End  of  it. 

j 

F  3  The 


^  ^  ^  ^ 


The  Fifth  Le<5ture. 


Of  Fermentation . 

'T'  H  E  Fermentation  we  here  un- 
|  dertake  to  Explain,  is  that 
Inteftine  Motion  of  Parts,  which 
arifes  upon  the  Diftolution  of  Solids 
in  Liquors  or  Menjlruums.  This 
Motion  is  fometimes  fo  gentle,  as 
to  be  quite  imperceptible  ,  and  at 
other  times  fo  ftrong,  as  to  come 
under  the  Notice  of  our  Senfes.  The 
fir  ft  kind  of  Fermentation ,  we  will 
take  leave  to  call  Dijfolution ;  but  the 
fecond,  Ebullition  or  Ejfervefcency. 

That  we  may  the  better  form 
fome  Idea  of  the  Nature  of  this 
Operation,  we  (hall  difcourfe  of  the 
Dijfolution  of  Salts ,  which  is  the  moft 
fimple  kind  of  all ;  and  from  the 
Defcription  of  this,  you  will  eafily 

imagine 
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imagine  to  your  felves,  in  what 
manner  the  other  forts  of  Solutions 
are  done.  In  order  to  its  better 
Explication,  we  fhall  firft  enquire, 
by  what  caufe  the  Motion  of  thefe 
Salts  is  produc’d ;  and  in  the  next 
place,  how  they  are  difiolv’d  by 
this  Motion. 

This  Motion  therefore  may  very 
well  be  accounted  for,  from  an  At¬ 
tractive  Force-,  which  is  fo  very  ex- 
tenfive  in  Natural  Philofophy,  that 
there  is  no  kind  of  Matter  in  the 
whole  Univerfe,  but  what  is  fubject 
to  it.  We  are  to  take  notice  then, 
that  the  Corpufcles  of  Salts ,  which 
are  the  moll  limple  of  any,  (tho’  at 
laffc,  when  they  are  left  to  Cryjlallize, 
they  unite  into  Moleculce  full  of 
Pores)  are  withal  very  minute,  and 
for  their  Bulk  very  folid ;  and 
therefore  exert  a  very  ftrong  At¬ 
tractive  Force ,  which,  ceteris  paribus 
is  proportional  to  the  quantity  of 

F  4  Matter. 
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Matter.  Hence  it  comes  to  pafs, 
that  the  Particles  of  Water  are  more 
ftrongly  attracted  by  the  f aline  Par¬ 
ticles,  than  they  are  by  one  an¬ 
other.  The  Particles  of  Water  there¬ 
fore  cohering  but  loofely,  and  be¬ 
ing  eafily  moveable,  approach  the 
Corpufcle  of  Salt-,  and  run  as  it 
were  into  their  Embraces;  and  the 
Motion  of  them  is  quicker  or  flower, 
according  to  their  lefs  or  greater 
diftance ;  the  Attractive  Force  in  all 
Bodies  being  ftrongeft  at  the  Point  of 
ContaB-,  as  the  Mathematicians  have 
demonftrated.  Therefore,  if  you 
throw  Salt  into  the  middle  of  aDifh 
full  ol  Water ,  we  fhall  find  Aque¬ 
ous  Particles,  which  are  in  the  mid¬ 
dle  of  the  Difh,  will  be  fharp  and 
pungent  totheTafte:  But  the  Water 
upon  the  Sides  of  the  V eflel  continues 
almoft  infipid.  So  that  when  fuch 
a  Motion  once  arifes,  the  Aqueous 
Particles  are  carry ’d  with  lome 

Force 
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Force  towards  the  Salts,  and  the 
Moment  of  them  is  to  be  eftimated, 
as  Mechankhs  teach  us,  from  the  Ra¬ 
tio  of  their  W eight  and  Celerity  con- 
junftly .  By  the  Force  of  this  Im- 
pulfe,  they  open  themfelves  a  Paf- 
iage  into  the  Pores  of  the  Salts, 
which  are  very  numerous ;  and  at 
length  they  fo  break,  and  divide 
their  Texture,  that  all  Coheflon  of 
their  Parts  is  deftroy’d ;  hereupon, 
being  feparated,  and  remov’d  to  a 
convenient  diftance  from  one  an¬ 
other,  they  are  difpers’d,  and  float 
here  and  there  about  the  Water. 
Thus  we  find  how  the  Solution  of 
Salts  is  to  be  accounted  for,  from  an 
AttraElive  Force.  And  this  we  not 
only  deduce  by  Reafoning,  but  can 
evince  by  Ocular  Demonftration, 
For  we  plainly  fee,  that  when  Sugar 
is  put  into  Water ,  the  Aqueous  Par¬ 
ticles  will  rife  up  immediately,  and 
by  degrees  inflnuate  themfelves  into 
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the  Parts  of  the  Sugar.,  which  are 
above  the  Surface  of  the  Water. 
This  Attractive  Force  is  likewife 
demonftrated  from  Oils,  which  are 
made  per  Deliquium  ;  for  by  this 
Force  it  is,  that  they  continually 
abforb,  and  draw  in  the  Moifture 
of  the  Air.  Upon  this  too,  feems 
to  be  grounded  the  Reafon  of  that 
Procefs ,  which  fome  obferve  in  Oil  of 
Sulphur.  For  in  the  bottom  of  the 
Pot,  in  which  the  Sulphur  is  to  be 
let  on  Fire,  they  place  the  Calx  of 
Cryftal ,  which  they  do  upon  no  other 
account,  but  becaufe  the  Calx  may 
imbibe  and  fuck  in  all  the  Phlegm , 
and  by  that  means  make  the  Oil 
ftronger,  or  as  the  Chymifls  Phrafe 
it,  more  Concentrated. 

But  in  the  Solution  of  thefe  Salts, 
we  meet  with  fome  Variety ;  for 
fome,  fuch  as  Nitre ,  and  Sal  Armo- 
niac ,  &c.  require  a  lels  time  to  dif* 
folve  them  ;  but  others,  fuch  as 
■  Common 
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Common  Salt  and  Vitriol ,  a  longer. 
And  there  is  alfo  another  Difference 
in  Salts ;  for  fome  will  diffolve  in 
a  lefs,  others  in  a  greater  propor¬ 
tion,  in  the  fame  quantity  of  Water. 
So  that  if  we  wou’d  compare  the 
Weight,  between  the  Water  and  the 
Salts,  we  fhall  find  by  Experience, 
that  Co??imon  Salt  diffolves,  but  in  a 
half  proportion,  Alum  and  the  Sal 
Enixus  of  Paracelfus  in  almoft  an 
equal,  and  Sugar  in  a  double.  This 
Variety  of  Solution  does  not  pro¬ 
ceed  from  the  Water ,  which  is  per¬ 
fectly  the  fame,  in  all  thefe  In- 
ftances,  but  from  the  different  Co- 
hefion  of  the  Salts ;  for  fuch  as  are 
of  a  rarer  Texture,  as  Sugar  feems 
to  be,  are  more  eafily  broken  in 
pieces  by  this  Inteftine  Motion,  and 
fo  melt  in  larger  Quantities. 

The  Chymifis  have  a  particular 
kind  of  Solution,  which  they  call 
Deliquium  j  that  is,  when  Salts  difi 

folve, 
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iblve,  upon  being  expos’d  to  the 
open  Air.  This  Solution  is  made 
juft  after  the  fame  manner  as  thofe 
we  have  already  mention’d.  For 
’tis  owing  to  the  Aqueous  Particles, 
which  the  Air  abounds  with,  that 
Salts  thus  expos’d  do  melt.  And 
this  we  may  be  convinc’d  of,  from 
a  conftant  Obfervation,  that  nothing 
more  promotes  and  haftens  this 
hind  of  Solution,  than  the  moifture 
of  the  Place  and  Weather.  Hence 
the  Water,  which  is  thus  contain’d 
in  the  Air,  is  the  occafton  of  the 
increafe  of  Weight  in  the  Salts , 
when  they  are  diffolv’d  ;  fo  that 
lor  Inftance,  from  an  Ounce  of  Salt 
of  Tartar,  you  fhall  have  two  Ounces 
oi  Oil.  Juft  fo  too,  does  Oil  of  Vi¬ 
triol  gain  in  weight,  when  ’tis  fet  in 
the  open  Air.  But  if  Salts  be  firft 
reduc’d  to  Cryflals ,  they  will  hardly 
yield  to  a  Solution,  per  Deliquium , 
by  reafon  ot  their  greater  Cohefton, 

and 
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and  confequently  a  ftronger  Refin¬ 
ance  to  any  outward  Force.  And 
thofe  Salts  which  are  extracted 
from  the  Allies  of  Plants,  and  call’d 
Alkalizate,  tho’  they  diflolve  in  the 
open  Air  the  eafieft  ot  all,  yet  if  once 
Cryjlalliz d,  will  not  melt  but  with 
the  utmoft  difficulty.  But  this  we 
mull  obferve  concerning  thefe  Solu¬ 
tions,  that  by  application  of  Fire, 
they  are  all  perform’d  fooner,  and 
in  larger  quantities.  For  the  Igne¬ 
ous  Particles  do  not  only  break  and 
defiroy  the  Cohefion  of  the  Parti¬ 
cles  of  Salt,  but  alio  increafe  the 
Moment  of  the  Aqueous  Particles, 
and  by  that  means  affift  them.  The 
fame  is  to  be  faid  of  any  other  Mo- 
tion  and  Agitation  whatever. 

’Tis  a  common  Notion,  that  tho’ 
Water  be  impregnated  with  one  Salt, 
till  it  can  take  no  more,  yet  after  that, 
it  may  imbibe  fome  of  another  kind. 
This,  as  affirm’d  of  Salts  in  general, 

mav 
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may  with  good  ground  be  doubted. 
For  in  the  very  Experiment,  they 
here  give  us,  they  take  for  granted, 
what  ought  firft  to  be  prov’d,  while 
they  let  the  Water  lie  a  long  while 
upon  the  Salt,  in  order  to  make  the 
Solution  more  faturated.  For  when 
the  Solution  has  flood  a  confiderable 
time,  a  great  part  of  thofe  Salts, 
which  firft  floated  in  the  Water, 
fubfides  and  turns  to  Cryftals.  So 
that  the  Water  is  fo  far  from  ha¬ 
ving  imbib’d  all  the  Saline  Particles 
it  cou’d,  that  if  you  fhou’d  again  add 
fome  more  of  the  fame  kind  of  Salt, 
it  will  without  any  difficulty  abforb 
that  too.  And  if  the  Experiment 
be  made  after  this  manner,  why 
may  not  we  fuppofe,  that  it  may  as 
well  be  capable  of  receiving  fome 
Saline  Particles  of  another  kind? 
However,  I  don’t  deny,  but  it  may 
fometimes  happen,  that  Water , 
when  it  can  take  in  no  more  of  fome 

kinds 
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kinds  of  Salts,  yet  will  very  readily 
admit  fome  of  another  kind ;  as  we 
find  Sugar  will  diffolve  in  the  fir  on  2- 
eft  Solution  of  common  Salt  that 
can  be  made.  Nor  is  this  any  ways 
inconfiftent  with  Reafon :  For  fince 
there  is  fuch  a  variety  in  the  Cohe- 
fion  of  Salts,  the  Water  mull  natu¬ 
rally  leave  that  untouch’d,  which  is 
of  a  more  firm  Texture,  and  diffolve 
and  imbibe  that,  which  is  of  a  more 
loofe  one.  But  it  can  be  hardly 
thought,  that  this  can  ever  be  the 
caufe,  in  thofe  that  are  of  the  very 
fame  Texture.  This  will  appear 
more  clearly  to  us,  if  we  make  a  ni¬ 
cer  Enquiry  into  the  Reafon,  why 
only  a  certain  determin’d  quantity 
of  Salts  can  be  difl'olv’d.  For  when 
a  good  part  of  the  Saline  Body  is 
melted  down  in  the  Water,  thofe 
Corpufcles,  which  are  already  dif- 
folv’d,  attract  one  another  every 
way,  fo  that  the  mutual  Attraction 

of 
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of  th t  Aqueous  Particles  among  them- 
felves  grows  much  ftronger :  When, 
in  the  mean  time,  the  Motion, 
which  at  firft  they  exerted  upon  the 
undiffolv’d  Mafs,  is  fo  broken  and 
languid,  that  at  length  it  quite 
ceafes.  For  all  the  Motion,  which 
was  firft  rais’d,  was  owing  to  the  dif¬ 
ference,  which  is  between  the  At- 
traSlive  Force  of  the  Water,  and  that 
of  the  Salt.  Therefore  when  the 
Attraction  is  equal  on  both  fides, 
the  Motion  muft  ceafe,  and  fo  there 
can  be  no  further  Solution.  This 
will  make  us  underftand,  why  we 
may  ufe  an  indefinite  quantity  of 
Crocas  Metallorum ,  in  the  making  of 
Emetic  Wine ;  for  put  in  as  much 
Powder  as  you  pleafe,  only  a  cer¬ 
tain  Portion  of  it  will  be  diflolv’d. 
Upon  this  account,  the  Dofe  of  a 
Vomit  is  determin’d,  not  from  the 
quantity  of  the  Crocus ,  but  from 
the  quantity  of  Wine. 
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Salts  are  commonly  reduc’d  in¬ 
to  Powder ,  that  they  may  diflblve 
more  ealily ;  by  which  means,  not 
only  the  Cohejion  is  leffen’d,  but  the 
AttraBion  is  increas’d.  For  by 
this  Contrivance,  a  greater  Num¬ 
ber  of  Particles  are  expos’d  to  the 
Menjlruum ,  and  by  their  united 
Forces,  attract  the  Water  more; 
flrongly,  For  the  fame  Reafon  it 
is,  that  we  beat  the  harder  Bodies 
into  Plates ;  or  take  the  Filings  of 
them,  that  they  may  be  more  ealily 
corroded  by  the  Acids. 

By  thefe  Principles,  we  may  ac¬ 
count  for  the  Solution  of  all  other 
Bodies :  To  Explain  which  exactly, 
we  mull  conlider,  not  only  the  Force 
of  Cohejion ,  and  Magnitude  of  the 
Pores ,  in  the  Body  to  be  dilfolv’d, 
but  the  Aptnefs  to  Motion,  and  the 
Strength  of  Moment  in  the  Men- 
j Iruum .  We  mull  alfo  have  regard 
to  ElaJHcitjy  as  will  appear  in  its 
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proper  Place.  If  all  thefe  Particu¬ 
lars  cou’d  be  accurately  determin’d 
and  fettl’d,  they  wou’d  very  eafily 
let  us  into  the  Reafons  of  all  that 
Variety,  which  is  obferv’d  in  Soluti¬ 
ons.  Let  us  take  for  inftance,  Water 
and  Spirit  of  Wine ,  whofe  Natures 
are  very  different ;  for  Salts  will 
eafily  diflolve  in  the  firft,  becaufe 
the  Aqueous  Particles  are  more 
ftrongly  Attracted  by  the  Saline 
Corpufcles,  than  they  are  by  one 
another :  Whereas  in  Spirit  of  Wine , 
which  is  indeed  much  lighter  than 
Water ,  but  more  impregnated  with 
Saline  Particles,  they  continue  un¬ 
touch’d.  So  that  the  Particles  of 
the  Spirit ,  upon  account  of  the 
minutenefs  of  their  Bulk,  attra&ing 
one  another  more  ftrongly,  than 
they  do  the  Salts-,  are  not  able  to 
break  the  Cohefion  of  the  Particles 
of  Salt.  From  the  fame  Caufe  it  is, 
that  the  Feathers  of  Water-Fowl, 

and 
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5.nct  Fat  Subftances,  have  no  Moi- 
fture  flick  upon  them,  when  they 
are  put  into  Water.  On  the  contra¬ 
ry,  Spirit  of  Wine  eafily  difiblves 
Rofins ,  which  Water  can  by  no 
means  do  ;  the  Particles  of  Rofen 
feem  to  be  fo  clofely  united  and 
compact,  as  to  leave  but  very  filial  1 
Interfaces,  into  which  theCorpufcles 
of  the  Wi ater  can’t  enter,  but  thofe 
of  the  Spirit  can  very  eafily,  becaufe 
their  Bulk  is  fo  much  fmaller.  Af¬ 
ter  this  manner  is  the  Amalgamation 
of  Metals  to  be  accounted  for. 
For  Inftance,  Gold  appears  to  be 
compos’d  of  Corpufcles,  which  at¬ 
tract  very  ftrongly ;  hence  it  eafily 
admits  the  Particles  of  £{uickflver, 
which  are  attracted  with  greater 
Force  by  the  Gold,  than  they  are  by 
one  another ;  and  befides,  are  fo 
minute,  as  to  enter  the  Pores  of  the 
Metal  without  any  difficulty.  The 
ittra&ive  Force  in  the  Particles  of 
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Silver  come  neareft  to  that  of  Gold, 
therefore  it  fooner  yields  than  other 
Metals,  when  ^uickjiher  is  mix’d 
with  it.  But  the  Attractive  Force 
of  Iron  and  Brafs,  hardly  exceeds 
that  of  §luickfiher\  for  which  Rea- 
fon  ’tis,  with  abundance  of  difficul¬ 
ty,  that  they  are  Amalgamated  with 
it,  unlefs  the  Mercury  is  made  to 
lofe  fome  of  its  Attractive  Force,  by 
the  mixture  of  fome  other  Body. 

Corrofton,  with  the  Chymijls,  is  a 
Diffolution  of  Bodies,  either  by  an 
Acidy  or  Saline  Menjlruum ;  fo  thal 
what  we  have  already  faid,  will  af¬ 
ford  us  fome  Affiftance  in  Explain¬ 
ing  this  too.  This  is  peculiar  tc 
Corrofion,  that  it  is  almoft  wholly  de- 
iign’d  for  the  Refolution  of  Bodies; 
which  are  more  ftrongly  compacted; 
fuch  as  Bones  and  Metals  :  So  thal 
Saline  Menjlruums,  feem  to  have  a 
very  conliderable  Moment  or  Force : 
the  Reafon  of  which  it  may  not  be 

:  amifs 
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amifs  to  trace  out  more  diftindtly. 
Thefe  Liquors,  whether  Acid  or 
Urinous,  are  nothing  but  Salts  dilu¬ 
ted  with  a  little  Phlegm.  There- 
fore  thefe  being  Solid,  and  confe- 
quently  containing  a  confiderable 
Quantity  of  Matter,  do  both  attraSl 
one  another  more,  and  are  alfo  more 
attraSl  ed  by  the  Particles  of  the  Bo¬ 
dy,  which  is  to  be  diffolv’d.  For  this 
is  one  of  the  Laws  of  AttraSlion, 
viz.  'That  if  the  dijlances  be  equal , 
dis  proportional  to  the  quantity  of 
matter  contain  d  in  the  AttraSl  ive 
Particles.  So  that  when  the  more  So¬ 
lid  Bodies  are  put  into  Saline  Men- 
jlruums ,  the  attraSlion  is  ftronger 
here  than  in  other  Solutions ;  and  the 
Motion,  which  is  always  proportion- 
able  to  the  attraSlion ,  more  violent : 
And  we  may  eahly  conceive,  how 
when  the  Motion  is  increas’d  in  this 
manner,  it  fhou’d  drive  the  Salts,  like 
fo  many  Darts,  into  the  Pores  of  the 
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Bodies,  and  open  and  loofen  the 
Cohefion  of  them,  tho’  never  fo  firm. 
And  we  are  to  obferve  this  in  Corro- 
Jion ,  that  the  more  minute  the  Par¬ 
ticles  of  the  Menfiruum  are,  they 
penetrate  the  fooner,  and  with  the 
greater  Force :  For  the  Motion, 
which  Attraction  produces,  is  always 
greateft  and  moll  confiderable  in  the 
leaft  Corpufcles,  and  is  almofl:  next 
to  nothing  in  the  larger  ones.  For 
a  fmall  Corpufcle  is  carry’d  with  a 
confiderable  Velocity,  when  a  great¬ 
er,  by  reafon  of  its  large  Surface,  is 
often  obftructed  by  the  Ambient 
Fluid,  and  depriv’d  of  all  Motion. 
And  there  is  another  advantage 
gain’d  by  this  Minutenefs  of  the 
Particles,  that  they  approach  nearer 
the  Body,  which  is  to  be  difiolv’d, 
without  which  the  attractive  Force 
will  not  be  felt.  ’Tis  a  true  Axiom 
therefore  of  the  Chymijls>  that  Salts 
will  not  aB,  unlefs  dijfolvd.  Hence 

thofe 
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thole  very  Salts ,  which  diffolv’d  in 
Water,  will  hardly  touch  Metals ,  if 
once  turn  d  into  Acid  Spirits ,  will 
ealily  penetrate,  and  conquer  them. 
For  in  Dijltllation ,  not  only  a  lefs 
quantity  of  Water  remains,  but  the 
Saline  Bodies  are  fo  minutely  divi¬ 
ded  and  broken,  by  the  Fire,  as  to 
make  them  more  readily  capable  of 
being  mov’d  by  an  Attractive  Force ; 
therefore  fuch  a  Dijlilt  d  Menjl  ruum 
is  much  more  efficacious,  than  any 
Solution  of  Salt,  made  with  Water. 

But  if  thofe  Particles,  which  are 
thus  putin  motion,  are  Elajlick,  then 
the  Fermentation  will  be  evident  to 
Senfe.  For  Particles,  which  are 
entirely  Elajlick,  recede  from  one 
another,  after  they  have  met,  with 
the  fame  Celerity  they  had  before 
they  met.  In  Particles  therefore  of 
this  kind,  a  new  degree  of  Motion 
will  be  acquir’d,  after  every  Con- 
grefsj  and  the  Conflict  will  be  Hill 

G  4  more 
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more  violent;  fo  that  at  length 
their  Impetus  and  Moment  will  be 
fo  great,  as  to  break  and  deftroy 
the  hardeffc  Bodies.  And  fmce  this 
Force  of  Elajlicity  is  attended  with 
that  of  AttraSlion  too,  the  Motion 
will  increafe  yet  to  a  greater  degree ; 
for  the  Impetus  of  a  Particle,  which 
is  reflected  againft  another,  indu’d 
with  an  attractive  Force,  is  continu¬ 
ally  augmented,  by  the  Repercujjion. 
Particles  thus  agitated,  endeavour 
to  drive  out  and  exclude  all  the  Airy 
which  is  contain’d  in  their  Pores. 
And  the  Air  being  rarefy’d  by  this 
Coliiiion,  fo  as  that  it  cannot,  upon 
account  of  its  Levity,  keep  its  for¬ 
mer  place,  carries  up  with  it  thofe 
Globules  of  Water,  which  inclos’d 
it,  to  the  Surface,  and  there  forms 
Bubbles .  We  have  before  mention’d 
an  Experiment,  which  will  give 
the  beft  Light  into  what  we  have 
laid ;  for  if  you  put  the  Filings  of 

Steeli 
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Steel ,  after  you  have  pour’d  Water 
and  Oil  of  V itriol  upon  them,  into 
an  Air  Pump ,  when  the  External 
Air  is  gradually  exhaufted,  all  that 
Air,  which  is  contain’d  within  the 
Pores  of  the  Steel  and  Water,  will 
burft  out  with  fuch  a  Force,  as  not 
only  to  raife  a  prodigious  Froth  on 
the  Surface  of  the  Liquor,  but  even 
to  drive  the  Liquor  over  the  Brim  of 
the  Glafs. 

If  this  Motion  increafes  to  a  very 
high  degree,  it  raifes  an  Effervefcen- 
cy  and  Heat ,  which  is  nothing  elfe 
but  a  more  rapid  Motion  of  Parts, 
produc’d  by  their  mutual  Attrition. 
And  that  we  may  the  better  con¬ 
ceive  this,  let  us  examine  how  an 
Effervefcency  is  produc’d,  by  mixing 
of  different  Liquors,  as  Water  and 
Oil  of  Vitriol.  In  this  Oil  there  is 
fuch  an  abundance  of  Salts  (as  is  evi¬ 
dent  from  its  Gravity)  that  they  feem 
to  be  plac’d  clofe  to  one  another ; 
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and  upon  this  account,  becaufe  the 
Attraction  is  diffus’d  equally  every 
way,  they  continue  as  it  were  in  an 
Equilibrium  ;  but  when  the  Water 
is  pour’d  upon  it,  the  Contact  of  the 
Salts  is  taken  away,  and  the  Attracti¬ 
on  becomes  unequal.  Thefe  Salts, 
according  to  their  Natural  Propen- 
fity,  ftrive  to  unite  again ;  and  fince, 
by  reafon  of  the  quantity  of  Matter 
they  contain,  they  attract  one  an¬ 
other  more  than  they  do  the  Water , 
they  difplace  the  Water ,  and  force 
it  out  of  their  Intervals^  until  fuch 
time  as  the  Oil  is  diluted  every 
where  alike,  then  the  Fermentation 
ceafes.  But  if  the  Salts  are  ElaJHck , 
which  is  very  probable,  fince  there 
is  fcarce  any  Body  entirely  void  of 
Elajlicity ,  they  will  not  only  rufh 
upon  one  another  with  Violence, 
but  alter  the  Stroke  recoil,  and 
move  in  a  contrary  direction : 
From  hence  proceeds  the  reciprocal 

Flu&ir- 
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Flu&uation  of  Parts,  which  we  ob- 
ferve  every  way,  and  at  length  an 
Effervefcency.  And  thus  this  kind 
of  Fermentation-,  ufually  afcrib’d  to 
I  know  not  what  Antipathy ,  between 
an  Acid  and  an  Alkali-,  may  mecha¬ 
nically  enough  be  accounted  for. 

That  this  Fermentation  is  rais’d 
by  Elaftick  Particles ,  is  very  proba-  v 
ble,  becaufe  all  Bodies  ferment  more 
llowly,  when  debarr’d  from  the 
Air,  which  all  allow  is  Elafick.  So 
that  to  make  Ale  ferment  well,  we 
mix  it  with  Ye  aft  \  a  Ferment  which 
abounds  with  Air.  Like  wife  the 
South-wind,  does  not  only  give  the 
fir  ft  Effervefcence  to  potable  Liquors, 
but  does  alfo  raife  a  new  Fermenta¬ 
tion  in  ’em,  at  fome  diftance  of  time 
afterwards.  Nor  does  that  conft- 
derable  RarefaSlion,  which  is  re¬ 
markable  in  Fermentation ,  a  little 
favour  this  Theory  ;  for  no  Bodies 
can  be  rarefy’ d  to  that  degree,  unlefs 
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they  have  fome  Air  included  in 
them,  as  is  generally  the  cafe  of  all 
Fluids  whatever.  But  no  Argu¬ 
ment  can  make  more  for  us,  than, 
one  which  may  be  taken  from  Salt 
oj  Steel .  For  it  is  notorious,  that 
Steel  is  very  Elajlick  ;  ’tis  for  this 
Reafon  then,  very  probably,  that  am. 
Efferuefcence  follows  upon  mixing  it 
with  Oil  of  Vitriol.  But  yet  if  you 
add  Water  to  this  Mixture,  it  will 
caufe  a  more  violent  Heat,  and  fo 
dilfolve  the  Iron  fooner,  contrary  to 
what  fome  have  affirm’d.  Spirit  of 
Vitrioly  which  has  a  large  Propor¬ 
tion  of  W atery  if  mix’d  with  the  0/7, 
does  the  fame  thing.  The  Reafon 
of  which  Appearance  feems  to  be 
this,  That  in  Oil  of  Vitrioly  when  ’tis 
well  freed  from  the  Phlegniy  the 
Salts  are  fo  condens’d  and  compadf, 
that  they  may  be  faid  to  lie  and 
reft  upon  the  Iron ;  and  fo  being  al- 
moft  without  any  Motion,  cannot 

make 
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ffiake  any  confiderable  Impreffion 
upon  it :  But  upon  pouring  on  the 
Water ,  they  are  not  only  more  bro¬ 
ken  and  feparated  into  leffer  Cor  pul- 
cles,  by  which  means  they  attack 
the  Iron  with  a  greater  Velocity, 
but  likewife  they  are  more  attraded 
by  the  Particles  of  the  Iron,  than  by 
one  another,  which  increafes  the 
Inteftine  Motion.  Upon  this  Con- 
fideration,  the  Chymifs,  for  the  bet¬ 
ter  performing  the  Solution,  weak¬ 
en  the  Menjlruum.  For  double  A- 
qua  Fortis  does  not  diffolve  Silver 
fo  well,  as  that  which  has  more 
Phlegm  in  it.  And  fometimes  Spi¬ 
rit  of  Wine ,  the  more  redify’d  it  is, 
the  more  unfit  it  is  for  extrading 
Tin&ures.  In  like  manner  Brafs, 
Mercury ,  and  a  great  many  other 
Bodies,  mix’d  with  Oil  of  Vitriol » 
will  fcarce  caufe  any  Fermentation , 
but  will  ferment  and  froth  very 
much,  when  mix’d  with  Spirit  of 

Nitre, 
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NitrZ-i  which  is  a  much  weaker 
Menjlruum.  On  the  contrary,  if 
too  much  Phlegm  be  added,  it  will 
entirely  check  the  Fermentation. 
For  this  Reafon,  Spirit  of  Vitriol^  if 
it  be  weak,  raifes  no  Effervefcency 
with  Iron  ;  and  the  fame  thing  hap¬ 
pens  too  in  the  Experiment  with  Oil 
of  Vitriol ,  if  you  pour  too  much  Wa¬ 
ter  upon  it.  For  the  Menjlruum 
being  thus  diluted,  the  Particles  of 
Salts  are  feparated,  and  removed 
from  one  another,  fo  far,  as  to  be  out 
of  each  others  Sphere  of  AttraSlion. 
So  that  in  all  this  Operation,  both 
an  Elajiick ,  and  an  AttraSlive  Forcey 
are  neceflary  AiTiftants :  And  all 
that  Variety,  we  fee  in  Fermentation , 
is  owing  to  the  different  degree  of 
them.  Hence  it  is,  that  oftentimes 
new  Bodies  arife  during  Fermenta¬ 
tion  ;  for  the  former  Texture  is  en¬ 
tirely  alter’d  and  chang’d,  by  the 
continual  Collifion  of  the  Parts. 

There 
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There  has  been  a  great  deal  writ 
by  Authors,  and  many  Difputes 
maintain  d  by  them,  concerning  the 
Difference  of  Menjlruums ;  and 
there  is  hardly  one  of  ’em,  who  has 
not  invented  fome  Hypothecs,  in 
order  to  demonftrate,  why  fome 
Bodies  diffolve  in  a  Saline  Menjlru- 
um >  as  Metals ;  others  in  a  Sulphu¬ 
reous-,  as  Rojins  ;  and  others  again 
in  an  Aqueous ,  as  Salts.  Particularly 
great  Controverfies  have  been  about 
Aqua  Fortis ,  and  Aqua  Regia :  Why 
the  firft  dillolves  Silver ,  and  not 
Gold  \  and  why  the  latter  diffolves 
Gold \  yet  does  not  touch  Silver. 
But  all  which  they  advance  to  folve 
this  P hoenomenon ,  is  fo  very  precari¬ 
ous,  that  their  Arguments  won’t  be 
thought  of  any  force  among  found 
Philofophers.  This  indeed  is  one 

of  the  moil  difficult  and  abftrufe 

, 

Enquiries  in  Chymijlry ;  however, 
if  we  make  ufe  of  Mechanical  Prin- 
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exples,  I  am  apt  to  believe,  it  is  ca¬ 
pable  of  being  accounted  for,  not 
only  from  Probable,  but  Mathemati¬ 
cal  Conclulions.  Therefore,  that  we 
may  have  a  better  Conception  of 
the  whole  Matter,  let  us  bring  it  to 
a  Calculation.  It  will,  I  think,  be 
readily  granted,  that  the  Cavity  of 
the  Pores  in  Gold  is  not  fo  great  as 
that  of  Silver,  becaufe  its  Gravity 
does  much  exceed  the  Gravity  of 
Silver.  Let  us  therefore  fuppofe 
the  Diameters  of  their  Pores  to  be  as 
2  to  i ;  then  it  will  follow,  that  Cor- 
pufcles,  fit_to  penetrate  Gold,  muft 
be  Eight  times  lefs  than  thofe,  that 
will  enter  the  Silver.  Let  us  again 
fuppofe,  that  the  AttraBive  Force  in 
Gold,  is  to  that  in  Silver ,  as  2  to  i, 
or  as  40  to  20.  Faither,  let  the 
Diameters  of  the  Particles,  which 
compofe  Aqua  Fortis ,  be  twice  as 
big  as  thofe  of  the  Pores  of  Gold t 
fo  that  they  can  never  enter  or  pe¬ 
netrate 
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netrate  it.  And  let  the  Force,  with 
which  Silver  attracts  Aqua  Fortis , 
compar’d  with  the  Force ,  whereby 
the  Particles  of  that  Menjlruum  at- 
traSi  one  another,  be  as  20  to  12, 
and  the  Cohefion  of  the  Silver ,  to 
the  Moment  with  which  the  Par¬ 
ticles  of  the  Aqua  Fortis  rufh  a- 
gainft  it,  as  8  to  3  ;  which  degree  of 
Force  will  be  fufficient  to  make  them 
break  the  Texture  of  the  Silver. 
Laftly,  fuppofe  the  Cohefion  of  the 
Particles  of  Gold \  to  be  to  that  of 
Silver,  as  3  to  2.  Upon  diffolving 
Sal  Armoniac  in  Aqua  Fortis ,  there 
arifes,  as  is  well  known  by  Experi¬ 
ence,  fuch  a  Vehement  Fermentation , 
that  unlefs  it  be  pour’d  on  leafurely, 
by  little  and  little,  the  Glafs  muft 
burft.  So  that  from  this  Violent 
Motion,  and  the  continual  Collifion 
of  the  Particles  one  againft  another, 
we  may  very  well  conclude,  their 
Diameters  are  leffen’d  by  half,  and 
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at  length  become  fo  fmall,  as  to  be 
capable  of  entering  the  Pores  of 
Gold.  We  lhou’d  take  notice  alfo, 
that  the  Force  of  the  Menftruum  is 
much  increas’d,  when  Sal  Armoniac 
or  Bay  Salt  is  diffolv’d  in  the  Aqua 
Fortis ;  i.  e.  the  Force  whereby  the 
Particles  of  the  Menjlruum  attract 
one  another,  is  increas’d  by  the  addi¬ 
tion  of  thofe  Corpufcles,  which  are 
very  attra&ive.  Whereas  therefore 
the  Force  of  the  Menjlruum  was 
before  as  12,  let  us  fuppofe  it  now 
to  be  advanc’d  to  1 6, when  the  Aqua 
Forth  is  made  Aqua  Regia .  Hence, 
if  you  compare  the  AttraBive  Force , 
you  will  find,  that  of  the  Silver  to 
Aqua  Regia,  is  as  20  to  16  ;  and 
the  Velocity ,  which  the  Corpufcles  of 
Aqua  Regia  fall  upon  the  Silver,  will 
be  proportional  to  the  Difference  of 
AttraBion,  viz.  4.  If  all  the  Par¬ 
ticles  in  Aqua  Regia  were  juft  as  big 
as  they  are  in  Aqua  Fortis,  then  their 
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Quantity  of  Motion  wou’d  bear  the 
fame  Proportion  to  the  Cohefion  of 
the  Silver ,  as  4  to  3.  But  by  Sup- 
pofition,  each  Particle  is  8  times  lefs, 
and  confequently  mu  ft  have  bu  t  the 
8th  Part  of  the  Moment:  So  that 
the  Moment,  with  which  the  Cor- 
pufcles  of  Aqua  Regia ,  adt  upon  the 
Silver ,  compar’d  with  the  Cohefion 
of  the  Metal-,  will  be  as  f,  or  { to  3, 
i.  e.  as  1  to  6.  Hence  tis  evident 
that  in  thefe  Circumftances,  Silver 
cannot  be  diffolv’d  by  Aqua  Regia. 
But  if  we  compare  the  Attra&ive 
Force  in  Gold)  to  that  in  Aqua  Regia, 
we  fhall  find  it  as  40  to  1 6,  There¬ 
fore  the  Velocity  with  which  tire 
Particles  of  it  attack  the  Gold,  will 
be  as  the  Difference,  viz.  24 ;  which 
Number  multiply’d  by  §  [i-  the 
Magnitude  of  the  Particles)  will  give 
us  the  Quantity  of  Motion,  equal 
to  \*)  or  3.  We  fuppos’d  the  Co¬ 
hefion  of  Gold  to  be  2,  which  being 

H  2  exceeded 
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exceeded  by  the  Force  of  the  Men- 
Jiruum ,  mu  ft  yield  to  it,  andbedif- 
folv’d.  If  upon  comparing  the  At¬ 
traction  of  the  two  Metals,  that  of 
Gold  be  triple,  when  the  Attraction 
of  Silver  is  2  o,  that  of  Gold  will  be 
60 ;  and  the  Difference,  which  there 
is  between  the  AttraSlive  Force  of 
Gold,  and  Aqua  Regia ,  viz.  44.  mul¬ 
tiply’ d  by  £  (the  Magnitude  of  the 
Particles  in  Aqua  Regia)  will  give  a 
Moment  equal  to  or  ¥ :  And  ftnce 
the  Force  of  Refiftance,  orCohefton, 
is  as  2,  the  Moment  will  be  to  that 
as  ¥  to  2,  or  as  1 1  to  4 ;  that  is,  it 
will  exceed  it  almoft  thrice.  The 
Examples  we  have  given  may  be  va¬ 
ried  infinite  Ways,  but  it  will  come 
to  the  fame  thing,  whatever  Num¬ 
bers  are  apply’d.  But  to  make  the 
Matter  more  General,  let  us  fup- 
pofe  the  AttraSiion  of  Gold  to  that 
of  Silver ,  to  be  as  a  to  b  y  and  of  Sil¬ 
ver  to  Aqua  Fortis ,  as  b  to  d ;  but  that 

of 
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of  Aqua  Fortis  to  Aqua  Regia,  as  d 
to  e.  Let  f  fignify  the  Magnitude 
of  the  Particles  in  Aqua  Forth,  and 
r,  thofe  in  Aqua  Regia  ;  c  the  Co- 
helion  of  Gold,  and  g  the  Cohelion 
of  Silver.  If  the  Diameters  of  the 
Particles  f  are  greater  than  the 
Diameters  of  the  Pores  of  Gold,  they 
can  never  diffolve  the  Gold,  let  their 
attractive  Force  be  never  fo  flrong. 
But  if  b— d  xf  exceeds  g,  then  the 
Silver  will  yield  to  that  Menjlruum , 
whofe  Particles  are  f,  and  lefs  than 
the  Pores  of  the  Silver.  And  if 
b  —  exr  is  lefs  than  g,  the  Silver 
will  never  diffolve  in  that  Men¬ 
jlruum,  the  Particles  of  which  are 
r,  and  the  attractive  Force  e.  But 
if  a  —  exr ,  be  greater  than  c,  the 
Menjlruum,  made  up  of  the  Parti¬ 
cles  r,  and  whole  attractive  Force 
is  e,  will  be  able  to  penetrate  and 
dillblve  the  Gold.  Now  becaule, 
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in  this  Cafe,  the  indeterminate  Let¬ 
ters  are  more  than  the  given  Quan¬ 
tities,  it  is  evident,  this  Problem 
may  be  accounted  for  feveral  ways ; 
every  one  of  which,  will  equally 
folve  the  Queftion.  But  as  yet  we 
are  not  fully  acquainted  with  the 
Proportion  there  is  betwixt  the 
Pores  and  Cohelion  of  Gold  and 
Silver ,  nor  with  the  Proportion  of 
the  attractive  Forces  of  the  Metals , 
and  the  Menjlruums ,  which  is  ne¬ 
ce  ffary  to  make  this  Solution.  Tho’ 
perhaps,  when  Experiments  are 
more  accurately  made,  and  exa¬ 
min’d  by  thefe  Mechanical  Princi¬ 
ples,  we  may  no  longer  remain  in 
Ignorance  about  them.  At  pre- 
fent,  ’tis  enough  for  our  purpofe, 
if  from  Numbers  and  Calculations, 
we  can  point  out  the  Way,  which 
leads  us  to  a  Solution  of  this  Phcem- 
m$non. 
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The  Sixth  Le6lure. 

Of  Digejiion. 

BY  Digejiion ,  we  mean,  that  So¬ 
lution  of  Bodies,  which  is 
made  by  Menjiruums ,  with  the  aflift- 
ance  of  Fire.  The  Nature  and  Rea- 
fon  of  this  Operation  having  been 
fhown,  and  accounted  for,  in  what 
we  have  already  deliver’d,  ’twill  be 
needlefs  to  handle  it  again  in  this 
place.  For  Digejiion  hardly  differs 
at  all  from  Dijfolution ,  only  that  it 
requires  the  affiftance  of  Fire.  And 
how  ftrongly  Fire  excites  an  Inte- 
ftine  Motion,  on  which  all  Solution 
depends,  and  how  readily  it  elevates 
the  diffolv’d  Particles,  is  both  ex¬ 
plain’d  in  another  place,  and  fuffi- 
ciently  underftood  from  the  Nature 
of  the  Thing  it  felf. 

H  4 


So 


t  I04  ] 

So  that  we  hope  we  fhall  have 
faid  enough  to  explain  the  Nature 
of  Digejlion ,  if  we  fhew  firft,  how  the 
Particles  of  Bodies,  extracted  by  this 
Procefs,  can  be  diffus’d  every  way, 
and  fuftain’d  in  the  Menjlruum. 
And  you  will  think  this  deferves  to 
be  explain’d  and  accounted  for,  fince 
thefe  folid  Particles  have  not  the  fame 
fpecifick  Gravity,  as  the  Liquors  have, 
in  which  they  fwim.  For  there  can 
be  no  Queflion  made  about  thofe, 
whofe  fpecifick  Gravity  is  the  fame, 
as  that  of  the  Menjlruum.  It  be¬ 
ing  evident  from  Hydrojlatich ,  that 
they  are  prefs’d  as  much  as  the  Parts 
of  the  Fluid,  and  retain  whatever 
Pofition  they  are  put  into.  But  when 
they  happen  to  be  J'pecifically  hea¬ 
vier,  or  lighter ,  it  is  not  fo  ealy  to 
apprehend  how  they  can  be  fuftain’d 
and  fufpended  ;  and  this  is  what  we 
fhall  endeavour  more  fully  to  illu- 
ftrate  and  make  out. 


Tho’ 
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Tho’  the  Nature  of  a  perfectly 
Fluid  Body  be  fuch,  as  that  the  Par¬ 
ticles,  which  conftitute  it,  do  very 
readily  give  way  upon  the  fmalleft 
Impuife,  and  recede  from  one  ano¬ 
ther  ;  yet  there  is  found  in  mod  Li¬ 
quors  fome  degree  of  Tenacity ;  and 
from  hence  arifes  fuch  a  Cohelion  of 
Parts,  as  cannot  be  broken  without 
fome  Force.  And  tho’  indeed  this 
Force  of  Cohelion  in  Liquors  feems 
to  be  but  little  or  none  at  all,  when 
compar’d  with  what  we  experience 
in  Solids,  yet  we  find  it  can  make 
fome  Rcfiftance.  And  as  the  Force 
in  Liquors  is  either  ftronger  or  wea¬ 
ker,  fo  it  produces  a  Variety  of  Ef¬ 
fects,  differing  more  or  lefs  from  the 
Phenomena-)  which  would  naturally 
flow  from  a  perfect  Fluid.  So  that 
tho’  by  the  Laws  of  Hydro fl at icks , 
every  Corpufcle,  how  fubtle  foever, 
if  put  into  a  Fluid,  which  is  fpecifi- 
cally  lighter,  mu  ft  neceflarily  fink 

to 
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to  the  bottom,  yet  we  find  fome 
heavy  Bodies,  fuch  as  Gold ,  &c. 
when  reduc’d  into  thin  Plates,  or 
Leaves,  will  be  fuftain’d  in  Spirit  of 
Wine.  This  Force  therefore  of  ’Te¬ 
nacity,  which  refills  the  Motion  of 
Bodies  in  a  Fluid,  is  proportional  to 
the  Number  of  Parts,  which  are  to 
be  feparated,  or  to  the  Surface  of  the 
Body,  which  we  wou’d  nave  move 
in  the  Fluid.  Hence  it  is,  that 
fince  the  Surface  of  a  Body  may  be 
enlarg’d,  without  altering  any  thing 
of  its  Gravity ,  the  Refejlance  of  a 
Fluid  may  be  fo  augmented,  as  to 
equal  the  Force  of  Gravity ,  which 
carries  the  Body  downwards.  In  or¬ 
der  to  underftand  this  better,  let  us 
bring  it  to  a  Calculation.  Let  there 
be  for  Inflande,  a  Cylinder  of  Gold,  in 
which  the  Diameter  of  the  Bafe,  is 
juft  an  Inch,  and  let  us  luppofe  the 
Force  of  Gravity  in  the  Metal  to  be 
to  the  Refiftance  of  the  Fluid  in  the 

fame 
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fame  Proportion,  as  ioo  to  i. 
Now  if  the  Gold  fhou’d  be  form’d 
into  another  Cylinder,  whofe  Bafe 
were  io  Inches  Diameter-,  then  the 
Surface  of  this  Cylinder,  which 
touches  the  parts  of  the  Fluid,  will 
be  ioo  times  broader;  and  confe- 
quently  this  new  Refiftance,  which 
the  Fluid  acquires,  will  be  equal  to' 
the  Gravity  of  the  Gold ,  and  keep  it 
from  linking.  Therefore,  by  Expe¬ 
riments,  we  may  ealily  find,  what 
degree  of  Force  there  is  in  the  Te¬ 
nacity  of  any  Fluid.  Let  us  ima¬ 
gine  an  Ounce  ol  Lead-,  in  a  Cylin¬ 
drical  form,  with  its  Bafe  fo  far  di¬ 
lated,  till  it  will  no  longer  fink  in 
the  Fluid,  whofe  Tenacity  we  en¬ 
quire  after.  The  Bafe  of  the  Cy¬ 
linder  thus  dilated  is  proportional 
to  the  Surface  of  the  Fluid,  whofe 
Tenacity  is  equal  to  the  Weight  of 
an  Ounce.  If  upon  making  the  Ex¬ 
periment,  the  Mafs  is  not  obferv  d 

to 
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to  defcend,  when  the  Diameter  is 
reduc’d  to  i  o  Inches,  that  breadth 
of  the  Surface,  which  is  equal  to  a 
Circle  of  i  o  Inches  Diameter,  will 
have  a  Tenacity  equal  to  an  Ounce ; 
and  that  part  of  the  Surface,  which 
is  equal  to  a  Circle  of  an  Inch  Di¬ 
ameter,  will  be  equal  alfo  to  -rh-  of 
an  Ounce.  Thefe  things  being  pre¬ 
mis’d,  we  may  fet  the  whole  Matter 
of  Digejlion  in  a  better  Light.  A 
Body,  tho’  fpecifically  heavier  than 
the  Fluid,  in  which  it  is  immers’d, 
may  be  very  well  fuftain’d  by  that 
Fluid,  provided  it  be  reduc’d  into 
very  fmall  Particles.  For  the  Gra¬ 
vity  of  a  Body,  thus  reduc’d  into 
fmall  Particles,  decreafes  much  in  a 
greater  proportion  than  the  Surface 
does ;  or,  which  is  proportional  to 
it,  the  ‘Tenacity  of  the  Fluid  :  So  that 
at  length,  the  Refiffance,  arifing  from 
its  Tenacity ,  will  be  equal  to  the 
Gravity  of  the  Particles,  and  fo  hin¬ 
der 
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der  their  defcent.  Let  us  therefore 
fuppofe  a  Sphere  of  Lead ,  of  a  cer¬ 
tain  determin’d  Diameter,  and  the 
Proportion  of  its  Specifick  Gravity, 
to  the  Tenacity  of  the  Fluid,  as  i  oo 
to  i.  If  this  Sphere  be  divided  into 
other  little  Spheres,  whofe  Diame¬ 
ters  are  juft  half  as  large  as  the  for¬ 
mer,  then  the  Gravity  of  each  Sphere 
will  be  no  more  than  f,  but  the  Sur¬ 
face  will  be  !  ;  For  the  Solidity  or 
Gravity  of  Bodies,  decreafes  in  a  'Tri¬ 
plicate  Proportion  of  their  Diame¬ 
ters ,  but  the  Superficies  only  in  a  Du¬ 
plicate .  Therefore  when  the  Reftft- 
ance  is  reduc’d  to  ±,  and  the  Gravity 
to  j,  the  Weight  of  each  Sphere  will 
be  to  the  Reftftance,  as  '-i—  to  *  or 
as  to  i,  or  as  5  o  to  i .  So  that  in 
this  cafe  the  Proportion  of  the 
W eight  to  the  Reftftance  is  reduc’d 
to  half  of  what  it  was  before.  If 
a  Body  be  fo  divided,  that  the 
Diameter  of  each  lefter  Sphere  be¬ 
comes 
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comes  a  of  the  Diameter  of  the  for¬ 
mer  Spheres,  then  the  Gravity  of 
each  of  them  wou’d  decreafe  to  1000} 
and  the  Surface  or  Refinance  to 
-rh-;  therefore  the  proportion  of  the 
Gravity  to  the  Rehftance  wou’d  be 
as  to  -tetb1,  or  as  10  to  1.  And 
if  the  Diameter  of  each  Sphere  be 
-r£0-,  the  Gravity  wou’d  be  —§0^, 
but  the  Superfices  -sbr- ;  therefore 
the  Gravity  would  be  to  the  Re¬ 
finance  as  Tsilvsr  to  roi oo-,  which  two 
Fractions  being  of  the  fame  Value, 
the  Force  of  Reliftance,  in  this  cafe, 
becomes  equal  to  the  Force  of  the 
Gravity ;  and  fo  will  keep  the  Par¬ 
ticles  from  linking.  And  there¬ 
fore  ’tis  a  general  Rule,  both  in 
Solution  and  Digejlion ,  that  if  the 
Gravity  of  a  Body  is  to  the  Tena¬ 
city  of  the  Fluid,  as  p  to  1  j  and 
if  the  Body  be  then  lubdivided, 
fo  that  the  Diameters  of  the  Parts 
be  to  that  of  the  whole,  as  1  to 

y,  the 
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p,  the  Refiftance  which  the  Par¬ 
ticles  will  meet  with  in  their  de- 
fcent,  will  be  equal  to  their  Gra¬ 
vity  ;  for  lince  their  Weight  is  f3, 
but  their  Surface  pi,  the  Gravity 
will  be  to  the  Refiftance  as  -H-  to  — 

P  3  P  2^ 

or  as  i  to  i.  By  this  we  may 
underftand  how  the  Corpufcles  of 
Metals  fwim  in  Menjlruums ,  which 
are  fpecifically  light er,  as  Gold  in  the 
Spirit  of  Nitre,  which  is  drawn  oft' 
from  Bezoar  Mineral,  tho’  the  Gra¬ 
vity  of  the  Gold  be  1 5  times  greater. 
For,  if  we  were  to  compute,  we 
fhould  find,  that  before  the  Dia¬ 
meter  is  reduc’d  to  half  what  it 
was  before,  as  the  Gravity  of  the 
Gold  is  double  in  refpedl  of  the 
Menjlruum ,  fo  likewife  the  Surface 
of  the  Gold,  compar’d  to  its  Gravity , 
is  double.  And  the  fame  Reafon 
holds  good  in  almoft  all  other  Men¬ 
jlruums. 

In  this  manner  we  have  feen  how 

Con- 


[  112 1 

Corpufcles,  fpecifically  heavier ,  are 
fufpended  in  Menjlruums.  ’Tis  for 
the  fame  Reafon,  that  fuch  as  are* 
lighter  cannot  rife  up  to  the  Sur¬ 
face.  For  the  Preflure  of  Fluids 
being  equal  every  way,  the  Supe¬ 
rior  Parts  ad  reciprocally  on  the 
Inferior ;  fo  that  the  fame  Force, 
which  keeps  the  heavy  Particles 
from  finking,  will  not  permit  thofe 
which  are  lighter  to  afcend.  Thus 
the  Particles  of  Plants ,  as  of  Oaky 
Fir,  Saffron,  &c.  tho’  their  Speci- 
*Tai.  2.  lick  Gravity  *  does  not  come  up  to 
that  of  Water,  yet  they  are  ealily 
fufpended  in  it.  So  Camphire ,  the 

lighted:  almoft  of  all  Bodies,  dif- 
folv  d  in  Oil  of  Vitriol,  or  Aqua  For¬ 
tis,  is  fo  prefs’d  down  by  the  Men- 
flruum,  that  it  cannot  afcend. 

The  Ule  of  Digejl  ion  may  be  un- 
derftood  from  the  very  Definition 
of  it ;  namely,  to  extrad  the  Par¬ 
ticles  of  Bodies,  which  are  more  * 

Volatile, 
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Volatile,  and  freed  from  the  Ter- 
reftriai  ones,  by  a  certain  Menfiru- 
um ,  and  to  mix  them  intimately 
with  it.  To  this  end  a  gentle  Fire 
is  commonly  us’d,  that  the  Corpuf- 
cles,  which  are  moft  volatile,  may 
feparate  as  it  were  of  their  own 
accord  ;  for  a  fierce  Fire  forces  out 
the  Feeces-,  as  well  as  the  finer  Par¬ 
ticles  ;  and  if  it  does  not  abate  the 
ftrength  of  the  Liquor,  it  will  not 
fail  of  fpoiling  its  Clearnefs ;  a 
thing  which  very  frequently  hap¬ 
pens  in  drawing  TinEtures.  Befides, 
if  we  make  the  Fire  a  little  too 
flrong,  we  fhall  hardly  prevent  an 
Empyrema. 

The  Reafon  of  that  Variety, 
which  we  obferve  in  the  Apparatus 
of  Digefiion*  may  be  fufficiently  un- 
derftood  from  what  we  have  faid 
elfewhere.  Thus  when  we  melt 
Salt  of  Tartar ,  and  reduce  Sulphur , 
into  Flowers*  to  Extrait  their  Ti?i~ 

/  T  Bures , 
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Bures ,  we  do  it  for  this  very  Reafons 
that  the  Particles,  being  thereby 
lelfen’d  and  divided,  may  more  eafi- 
ly  yield  to  the  Menjiruum.  Crocus , 
Opium ,  Cajlor ,  &c.  whofe  Texture 
are  more  lax  and  rare,  do  very  rea¬ 
dily  run  into  TinBures ,  when  the 
Menjiruum  is  pour’d  upon  them. 
My  rrh  and  Amber ,  which  are  of  a 
more  firm  Make  and  Cohefion,  and 
come  very  near  the  Nature  of  Ro~ 
jins ,  do  hardly  yield  to  Digejlion. 
But  if  Sal  Armoniac  be  mix’d  with 
them,  then  the  TinBure  is  not  only 
extracted  fooner,  but  made  ftronger, 
and  fitter  for  Medicinal  Ufes.  So 
that  Vi  gams,  Opinion  of  Myrrh 
feems  very  true,  that  little  or  nothing 
is  extracted  in  the  common  Elixirs ; 
therefore  he  took  Myrrh ,  and  hung 
it  up  in  a  little  Bag,  with  Salt  of 
Tartar ,  till  fuch  time  as  it  grew 
foft;  for  by  this  means  it  diffolves 
fooner  in  Spirit  of  Wine.  This  Me¬ 
thod 
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thod  of  Viganis,  in  making  Elixirs, 
was  borrow’d  from  Paracelfus ,  who 
fharpen’d  the  Spirit  of  Wine  with 
Oil  of  Sulphur . 

There  is  nothing  the  Chymijls 
take  greater  pains  in,  than  in  Ex¬ 
tracting  the  TinElure  of  Steel ;  for  in 
order  to  diffolve  it,  or  as  they  fav 
to  open  it,  they  have  invented  vari¬ 
ous  Menjlruums ,  fome  of  one  kind, 
and  fome  of  another,  Ur  in,  V erjuice , 
Acid  "Juices ,  Vinegar ,  and  Spirit  of 
Verdegreafe ,  all  which  do  readily 
penetrate  the  Body  of  the  Iron,  and 
fo  make  it  yield  a  greater  quantity 
of  its  "TinElure.  The  Advantage 
of  thefe  ProcefTes  is  but  fmall,  tho' 
the  Trouble  taken  in  making  them 
is  exceflive.  But  ’tis  enough  to 
difguft  them,  if  the  Preparation  be 
but  plain  and  frmple.  Howevers 
that  which  we  fhall  here  prepare, 
is  both  eafy,  and  no  ways  inferior 
to  any  of  theirs.  For  the  Texture 

I  2  of 
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of  the  Iron ,  what  by  the  Fire,  and 
what  by  the  Points  of  Sal  Armoniac , 
whofe  Particles  are  very  fubtil  and 
penetrating,  becomes  fo  divided  and 
oroken,  as  to  impregnate  the  Spirit 
of  Wine  very  fufficiently.  And  we 
may  venture  to  fay,  that  Sal  Armo¬ 
niac,  and  the  Spirit  of  Wine ,  come 
nearer  to  the  Nature  and  Force  of 
Iron ,  than  any  of  the  other  Men- 
Jlruums  we  have  before  mention¬ 
ed. 

So  that  by  this  means,  we  do  not 
only  extract  the  Subfiance  of  Iron, 
but  find  a  proper  Vehicle,  and  as  it 
were  an  Auxiliary  for  it.  Myn- 
ficht  was  the  firft  Inventor  of  this 
‘Tin&ure,  tho’  he  prepar’d  it  in  a 
different  manner.  I  will  give  you 
the  whole  Procefs  from  the  Author 
him  fell,  becaufe  ’tis  worth  men¬ 
tioning. 

ft  Of 
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R  Of  Sal  Armoniac  two  handfuls ,  of 
Steel  one ;  mix  em,  and  dijlil  'em 
gradually  by  Retort ,  frjl  with  a 
flow,  then  with  a  jlronger  Fire ; 
fo  the  Ffence  of  Steel  will  remain 
at  the  bottom.  “Take  this  out ,  and 
edulcorate  it  very  well,  that  it 
may  be  free  from  the  fharpnefs  of 
the  Sal  Armoniac,  then  put  this 
edulcorated  Matter  into  a  Cucur¬ 
bit ,  and  extraEl  the  "TinSlure  with 
Spirit  of  Wine.  When  all  the 
'TinEture  is  extracted ,  take  the 
Spirituous  TinCture ,  and  draw  off 
about  half  with  an  Alembic ;  what 
is  left ,  together  with  the  extract¬ 
ed  EJfence,  fltre  thro  brown  Pa¬ 
per,  and  preferve  it  for  Ufe ,  as 
the  true  TinEture  of  Steel. 

How  very  tedious  and  prolix  this 
Operation  is,  you  will  eafily  perceive ; 
one  wou’d  think  it  ought  to  aftord 
us  fome  mighty  Panacea,  to  recom- 

I  3  pence 


C  118  ] 

pence  all  the  Pains  one  muft  be  at ; 
but  there  is  great  Reafon  to  que- 
ftion  even  this.  For  Dijlillation  is  not 
fo  capable  of  diffolving  Iron ,  as  Calci~ 
nation  is ;  for  in  this,  a  fiercer  Fire  is 
made  ufe  of :  Befides,  the  Ablution  of 
Sal  Ar?noniac  is  altogether  needlefs ; 
for  that  Salt  does  both  haften  the 
Extraction  of  the  ‘TinElure ,  and  in- 
creafe  its  Strength.  Laftly,  Ab- 
JlraBing  the  Spirit  by  the  Alembic , 
is  without  any  manner  of  Founda¬ 
tion.  For  the  TinBure ,  during  its 
AbflraBion ,  calls  off  thofe  Particles, 
which  are  mo  ft  volatile ;  and  confe- 
quently  thofe,  which  are  moft  effi¬ 
cacious.  But  if  we  wou’d  increafe 
the  Strength  of  the  TinBure  by  this 
kind  of  ExtraBion ,  it  wou’d  be  done 
much  better,  if  by  a  longer  Digejlion 
it  imbib’d  the  Corpufcles  of  the  Iron 
more  plentifully. 


The 
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The  Seventh  Le&ure. 

Of  ExtraElion. 

EXtraS  ion,  taken  in  its  largeft 
Senfe,  fignifies  any  Solution 
made  by  Menjiruums  ;  unlefs  we 
allow,  as  perhaps  we  very  well  may, 
this  difference  betwixt  ’em,  That 
in  Solution ,  the  Menjiruums  abforb 
the  whole  Subftance  of  the  Body  ; 
but  in  this,  they  only  carry  off  cer¬ 
tain  Particles  of  it.  And  in  this 
Senfe  Camphir  is  diffolv’d  in  Spirit 
of  Wine .  But  Jalap  is  more  proper¬ 
ly  faid  to  be  extratled ;  for  the  Rofm 
only  is  diffolv’d  in  the  Menjl  ruuniy 
the  other  Particles  being  left  almoffc 
untouch’d.  But  the  Extraction  we 
fhall  now  treat  of,  is  fuch  an  Inlpif- 
fation,  or  thickning  of  a  Solution,  as 
when  you  have  drawn  off  a  certain 

I  4  Quantity 
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Quantity  of  the  Menflruum ,  re¬ 
duces  the  remaining  Mixture  to  the 
Confidence  of  Honey.  So  after  the 
! Tin&ure  of  Safron  has  been  plenti¬ 
fully  drawn  off  with  Spirit  of  Winey 
we  afterwards  abftract  the  Spirit 
by  Diftillation,  till  it  comes  to  half 
the  Quantity,  and  then  place  what 
is  left  upon  Sand,  in  an  open  Veflel, 
to  the  end,  that  all  the  remaining 
Moifture  may  evaporate.  By  this 
Contrivance,  the  Particles  of  the  Sa¬ 
fron  are  lo  broken,  and  divided  by 
the  Spirit,  that  they  very  eafily  mix 
with  it,  and  produce  a  fufficiently 
liquid  Tin&ure.  But  there  being 
fcarce  any  Spirit  left  after  Diftilla- 
tion,  the  remaining  Matter  mu  ft 
thicken  a  little  of  courfe  ;  and  when 
it  is  put  into  an  open  Veftel,  and 
the  more  fubtil  Parts  are  diffipated 
by  the  force  of  the  Fire,  it  will  be 
reduced  into  a  thicker  Confidence 
than  it  was  before,  and  is  call’d  an 

ExtraSi. 
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ExtraB.  Sometimes  the  Juices  of 
Vegetables  run  of  themfelves  into 
ExtraBs.  Extraction,  done  after 
this  manner,  does  not  require  any 
long  Difcourfe  to  explain  it ;  ftnce 
whatever  has  been  faid  of  Digeftion, 
may  be  very  well  apply’d  to  it. 

ExtraBs  are  chiefly  made  out  of 
the  Vegetable  Kingdom,  and  re-  v 
quire  different  Menjlruums ,  accord¬ 
ing  to  the  different  Nature  of  the 
Plants ;  as  may  be  obferv’d,  efpeci- 
ally  in  ExtraBs  from  Gums.  For 
fuch  as  are  Mucilaginous ,  as  Gum 
Arabic ,  and  'Tragacantha  &c.  are 
not  fo  eaflly  difiolv’d  but  in  Aqueous 
Liquors :  On  the  other  hand,  Reji- 
hous  Gums ,  as  Galbanum ,  Scammo- 
ny ,  &c.  mn ft  have  burning  Spirits  to 
diffblve  them.  There  are  others 
again  of  a  tniddle  Nature,  which 
may  be  dilfolv’d  in  either  fort  of 
Menjlruums,  tho’  not  fo  eaftly  in 
one  as  in  the  other.  Thus  Aloes 

and 
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and  Rhubarb ,  which  are  iomething 
Ref  nous ,  are  better  made  into  Ex¬ 
tracts  with  Spirit  of  Wine ,  than  Wa¬ 
ter.  But  Plants,  which  abound 
lefs  with  Rofin,  fuch  as  Hellebore , 
Scorzonera ,  &c.  are  more  commo- 
dioufly  extracted  with  Water,  than 
with  Spirit  of  Wine.  If  we  wou’d 
therefore  perform  Extra&ion ,  as  it 
fhou’d  be,  we  ought  to  find  out  a 
proper  Menjlruum ,  and  one  which 
is  as  it  were  a-kin  to  the  Body  to  be 
extracted. 

The  Chymilts  have  bellow’d 
more  pains  upon  the  Extraction  of 
Opium ,  than  of  any  thing  befides,  it 
being  one  of  the  mod;  noble  Medi¬ 
cines  we  have.  And  it  is  ftill  in  dis¬ 
pute  among  them,  what  is  the  mod 
proper  Menjlruum  for  it.  ’Twou’d 
be  a  tedious  bufinefs  to  relate  all  the 
Forms  and  Procedes  they  give  us 
ot  this  Operation,  ’twill  be  enough 
jud  to  touch  upon  one  or  two  of 

’em : 
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’em :  Some  therefore  extra#  Opium 
by  the  help  of  Acid  Menjlruums , 
after  it  has  been  evaporated,  either 
upon  live  Coals, or  kindled BrimJlone\ 
for  this  Reafon,  if  we  may  believe 
them,  that  the  Narcotick  ftrength 
of  the  Opium  may  be  fix’d  and  cor¬ 
rected  ;  but  this  way  of  obtaining 
the  ExtraCt  of  Opium  is  all  trifling, 
unlefs  we  would  have  a  Caput  Mor¬ 
tuum  for  an  Extract,  inftead  of  Me¬ 
dicine.  For  the  more  fubtil  part 
of  the  Opium ,  that  abounds  molt 
with  volatile  Salt ,  flys  away  upon 
the  application  of  Fire  or  Heat. 
Further,  it  feems  very  Injudicious 
to  make  ufe  of  Acids ;  for  if  we  exa¬ 
mine  the  Virtue  of  Opium ,  we  fhall 
find,  that  Acids  are  quite  contrary 
to  it.  Acids  coagulate,  and  induce 
a  Lentor  into  the  Blood ;  whereas 
nothing  in  the  world  does  more 
effectually  attenuate  it,  than  Opium , 
So  that  to  join  Acids  with  Opium , 

lor 
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for  the  intention  of  Curing,  is  juft 
like  a  Surgeon  s  blunting  the  Edge 
of  his  Inftrument,  that  he  may 
make  the  better  Incifton.  And  for 
the  lame  Reaion  the  Acid  "Juices  of 
Vegetables,  with  which  Opium  is 
wont  to  be  fermented,  will  hardlv 
efcape  Ceniure,  when  they  come  to 
be  examin’d,  how  little  foever  they 
may  diminifh  its  Virtue.  Others 
add  Salt  of  Tartar ,  which  they  cry 
up  fo  much,  as  to  give  it  the  Name 
ol  the  CorreElcr  of  Opium  ;  but  as 
there  is  no  great  matter  of  Hurt  in 
it,  fo  no  mighty  Advantage  is  to 
be  had  from  it.  For  Opium  has  no 
need  ol  this  Salt  to  facilitate  its  Ex- 
tradion,  ftnce  it  diftolves  in  a  Men- 
firuum  readily  enough  of  it  felf,  nor 
is  that  Medicine,  which  afluages 
Pain  fo  miraculoully,  of  fuch  a  fa- 
vage  and  malignant  Nature,  as  to 
ftand  in  need  of  being  tam’d  and 
correded  in  that  manner.  With¬ 
out 
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out  doubt  that  CorreElion ,  us’d  by 
the  Ancients ,  however  improperly 
fo  call’d,  was  much  better,  who 
always  mix’d  Aromaticks  with  their 
Opiates ,  by  which  the  Force  of  the 
Opium  was  broke  fo  little,  that  it 
rather  acquir’d  from  ’em  a  new  and. 
greater  Force,  for  Medicinal  Ufes. 
For  this  Reafon  Sydenham ,  in  Imita¬ 
tion  of  the  Ancients,  puts  Safron, 
Cinnamon ,  and  Cloves  in  his  Lauda¬ 
num.  The  other  Menjlruums ,  made 
ufe  of  by  Chy mills  to  Extract  Opi¬ 
um. i  are  Spirit  of  Wine ,  Wine  it  fell, 
and  W 'ater,  and  each  of  them  has  its 
Champions  and  Defenders.  Tho’ 
perhaps  the  Quarrel  may  be  fairly 
ended,  if  we  give  the  Preference  to 
Wine.  For,  not  to  mention,  that 
Spirit  of  Wine  is  too  hot  for  fome 
Conftitutions,  it  too  plentifully  ab- 
forbs  the  Ref  nous  part  of  the  Opi¬ 
um  :  And  fo  does  often  occafion 
Loathings  and  Gripes.  Belides,  all 

hot 
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hot  Spirits  produce  a  Coagulum  in 
the  Blood,  which  is  quite  contrary 
to  the  Nature  of  Opium ,  as  has  been 
taken  notice  of  already.  On  the 
other  hand,  tho'  Water  does  extract 
Op  ium  well  enough,  yet,  by  roafon 
of  its  weaknefs,  ’tis  not  very  agree¬ 
able  to  the  Stomach,  efpecially  of 
one  that  is  Sick.  But  Wine ,  efpe¬ 
cially  Canary  and  Sherry ,  have  none 
of  thole  Faults ;  for  they  don’t  only 
very  well  extract  the  Volatile  Salt 
of  Opium ,  which  contains  the  great- 
eft  Virtue  ol  the  Remedy,  but  they 
■  are  both  very  grateful  to  the  Sto¬ 
mach,  and  ferve  as  a  Vehicle  to  con¬ 
vey  the  Medicine  through  all  the 
Circulations  of  the  Blood  and  Spi¬ 
rits.  ,  , 

One  may  obferve,  that  when 
'Tin&ures  are  extracted  by  DigeJliony 
they  are  very  much  faturated ;  but 
being  afterwards  drawn  off  by  Di¬ 
li  illation,  they  recover  their  ancient 

Colour. 


[  *27  } 

Colour.  For  when  the  AbjlraSiion , 
by  the  Alembick,  is  perform’d  with 
a  ftrong  Fire,  the  Particles  of  the 
Liquors  do  fo  rarefy,  that  they  ve¬ 
ry  quickly  afcend,  by  reafon  of  their 
Specifick  lightnefs.  Which  you 
may  obferve,  efpecially  in  Spirit  of 
Wine ,  there  being  no  Menftruum 
more  apt  to  rarefy  than  that.  But 
the  minute  Particle  of  Bodies, 
which  fwim  in  thefe  Liquors,  and 
tinge  them  with  a  certain  Colour, 
how  thin  and  fubtil  loever,  bein<y 

3  O 

uncapable  of  Rarefaction,  becaufe 
of  their  Solidity,  are  deferted  al- 
moft  entirely  by  the  Volatile  Men¬ 
ftruum,  and  can’t  be  drawn  oft  from 
the  Cucurbit.  But  tho’  they  fhou’d, 
by  the  Force  and  Aftiftance  of  Fire, 
attempt  to  raife  themfelves,  they 
can  never  afcend  to  the  top  of  the 
Alembick  ;  but  by  the  force  of  their 
Natural  Gravity,  mu  ft  fall  down 
again,  and  precipitate.  In  this 

manner 
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manner  thofe  Liquors,  which  are 
AbfiraEled  from  "TinBures^  keep 
their  proper  Nature,  and  are  ting’d 
with  no  Colour.  But  fometimes 
the  more  light  Corpufcles,  fuch  as 
thofe  of  Opium ,  Safron ,  &c.  rife 
together  with  the  Menjlruum  into 
the  Receiver,  which  may  be  per¬ 
ceiv’d  both  by  Taft  and  Smell,  tho’ 
they  are  not  fo  numerous  as  to  give 
a  Tindlure  to  the  Menjlruum. 

Thus  Extra&ion  is  ufually  per¬ 
form’d  ;  which  Operation,  tho’  it 
may  very  properly  be  admitted 
among  thofe  or  Chymijlry ,  yet,  as 
to  its  uie  in  Phyjick ,  may  be  a  little 
call’d  in  queftion.  For  almoft  all 
the  more  fubtil  Particles  fly  away, 
and  are  diflipated,  either  when  the 
Menjlruum  is  drawn  off  by  Diftilla- 
tion,  or  when  it  evaporates  in  the 
open  Air.  So  that  if  thofe  Par¬ 
ticles  are  any  ways  ufeful  in  Medi¬ 
cine,  ’tis  to  no  purpofe  to  feek  for 

them 
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them  in  Extra&s ;  but  if  we  wou’d 
have  only  a  Collection  of  the  more 
grofs  and  una&ive  Parts,  there  is 
no  other  kind  of  Operation,  which 
will  fo  happily  fupply  us  with  them. 
Finally,  if  we  examine  the  Virtues 
of  thofe  Extra&s ,  which  the  Chy- 
mifts  fo  highly  extol,  we  fhall  find 
them  not  fo  fit  for  Medicines ,  as 
for  V chicles ,  if  one  may  fo  term 
'em. 


The 


The  Eighth  Lecture. 


Of  Precipitaion. 


PRecipitation  is  that  Procefs  in 
Chymiftry ,  when  Particles,  af¬ 
ter  having  floated,  and  been  ffif- 
pended  a-while  in  a  Menjiruum ,  do 
at  length  link  to  the  bottom.  Thefe 
Particles  precipitate  fometimes  of 
their  own  accord,  but  oftner  by  the 
afliftance  of  fome  other  Liquor, 
drop’d  into  the  Menjiruum.  The 
Reafon  of  the  defcent  in  both  Cafes 
is  the  fame.  It  wou’d  be  but  to 

<■  *0» 

little  purpofe  to  enumerate  all  the 
Fi&ions  and  Hypothefes,  which 
have  been  thought  upon,  to  account 
for  Precipitation ,  efpecially  flnce  this 
Operation  is  fuch  as  may  with  lefs 
difficulty  be  reduc’d  and  folv’d  by 
the  Laws  of  Mechanifm,  than  any 
other.  You  may  clearly  perceive, 

from 


[  *3*  ] 

from  what  has  been  faid  of  Digejli- 
on ,  how  Fluids  may  be  made  to 
fuftain  Bodies  fpecifically  heavier 
than  themfelves ;  namely,  By  ma¬ 
king  the  Refinance,  arifing  from  the 
Cohelion  of  the  Parts  of  the  Fluid, 
equal  to  the  Excefs,  which  there  is 
of  Specifick  Gravity,  in  thofe  Bo¬ 
dies  above  the  Menjlruum.  And 
we  have  fhewn,  that  this  Refiftance 
is  proportional  to  the  Surface  of  the 
Corpufcles.  Therefore  a  contrary 
Condition  to  this,  is  all  that  is  re¬ 
quisite,  that  they  may  be  fuftain’d 
no  longer ;  or,  which  is  the  fame 
thing,  that  they  may  be  precipitated". 
Namely,  That  the  Tenacity  of  the 
Menjlruum  be  not  proportional  to 
the  Gravity  of  the  Corpufcles.  And 
this  may  be  produc’d  two  ways. 

In  the  jirjl  place ,  Precipitation 
generally  follows  upon  dropping  in 
a  Liquor  fpecifically  lighter.  For 
by  this  Mixture,  the  Gravity  of  the 

K.  2  Men- 
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Menftruum ,  which  always  is  pro¬ 
portional  to  the  compound  Gravities 
of  both  Liquors,  becomes  lighter. 
The  Menftruum  being  thus  di¬ 
luted,  the  Force  of  Cohelion  is  alfo 
weakned,  fo  that  it  is  not  able  to 
reftft,  or  bear  up  the  Bodies  dif- 
folv’d  in  it ;  hereupon  the  Equili¬ 
brium  being  taken  off,  they  are  pre¬ 
cipitated  by  the  Force  ol  their  Gra¬ 
vity.  Juft  in  the  fame  manner  as 
Hydrometers,  which  are  eafily  fu- 
ftain'd  in  Water ,  if  you  pour  in  a 
good  deal  of  any  burning  Spirits, 
link  to  the  bottom  of  the  Glafs. 
And  this  does  not  only  agree  very 
exadtly  with  the  Laws  of  Mecha- 
nicks,  but  likewife  with  Experi¬ 
ments  themfelves.  Thus  Spirit  of 
Sal  Armoniac  does  very  plentifully 
precipitate  the  Filings  of.  Metals, 
which  are  difiolv’d  in  Acid  Men- 
ftruums,  tho’  it  be  abundantly 
*  fab,  3«  lighter  than  any  of  them  *.  The 

fame 
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fame  thing  is  done  quicker  by  Spi¬ 
rit  of  Wine,  whofe  Gravity  is 
known  to  be  almoft  the  lead  of  a- 
ny  *.  By  this  Spirit  alfo  all  Salts, 
which  are  fufpended  in  Water ,  are 
precipitated,  and  fo  unite  into  Cxj- 
lfals.  So  if  you  drop  in  DifliUd 
Vinegar ,  the  Drofs  of  Antimony  dif¬ 
fus’d  in  W ater  falls  to  the  bottom, 
and  affords  you  the  Golden  Sulphur . 
After  the  fame  manner  Water ,  Vine¬ 
gar,  &c.  makes  a  Precipitation  from 
Acids,  tho’  more  fparingly.  Nay, 
Acids  themfelves  being  pour’d  up¬ 
on  others,  which  are  heavier,  will 
precipitate  whatever  is  fwimming 
in  them.  Thus  Spirit  of  Salt  pre¬ 
cipitates  either  Lead,  Copper,  or  Lin, 
diffolv’d  in  Oil  of  Vitriol  So  little 
need  is  there  for  Alkali' s  in  this 
bufinefs,  tho  all  the  Chymifls  have 
unanimoufly  contended  for  them  as 
abfolutely  neceflary. 

In  th tfecond place,  Precipitation 

K  3  will 
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fucceed  as  well,  if  you  add  a  heavier 
Liquor  to  the  Menjlruum.  For  the 
Particles  of  this  Liquor,  what  with 
their  Weight,  and  what  with  the 
Impetus  they  acquire  in  their  De- 
fcent,  carry  down,  and  fink  all  the 
Solid  Corpufcles  they  meet  with  in 
their  way.  So  that  the  Corpufcles 
being  thus  forc’d  down,  and  kept 
there  by  this  adventitious  Liquor, 
cannot  mount  up  into  their  former 
Situation,  And  if  any  one  has  a  mind 
to  try  the  Truth  of  this  Reafoning 
by  Experiments,  there  are  enow 
to  confirm  it :  For  not  only  Acid 
Spirits ,  but  Water  alone,  will  preci¬ 
pitate  Tinctures  of  Vegetables  ex¬ 
tracted  by  Spirit  of  Wine.  And  the 
very  fame  Tinctures,  extracted 
with  Water  or  Wine ,  are  precipita¬ 
ted  very  copioufly  by  Acid  Spirits3 
» fab.  3.  which  are  heavier  *.  After  this 
manner  Metals ,  which  are  diffolv’d 
irit  of  Sal  Armoniac ,  are  pre- 
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cipitated  with  Oil  of  Vitriol or  Spi¬ 
rit  of  Nitre.  The  fame  Bodies, 
tho’  fufpended  in  Aqua  Fortis ,  are 
eafily  precipitated  with  Oil  of  Vi¬ 
triol ,  or  Bezoartick  Spirit  of  Nitre. 
And  this  very  Oil,  it  pour’d  upon 
Sal  Volatile  Oleofum ,  or  any  other 
Solution  of  Salty  never  fo  much  fa~ 
turated,  does  not  only  link  the 
fmaller  Particles,  but  converts  al- 
moft  the  whole  Liquor  into  Salt. 
For  when  thefe  Liquors  are  pour’d 
upon  one  another,  the  Salts ,  with 
which  they  abound,  being  put  into 
Motion  by  their  Attractive  Force, 
run  mutually  to  embrace  one  an¬ 
other  ;  and  becaufe  they  don’t  recoil 
far  back  after  the  Congrefs,  they 
are  at  length  fo  united,  as  to  become 
like  a  Solid,  there  being  very  little 
Phlegm  remaining.  The  fame 
may  likewife  be  obferv’d  in  Farta¬ 
rum  Vitriolatum.  In  making  all  thele 
Experiments,  there  happens  fuch  a 
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Conflict  and  Effervelcence,  as  eva¬ 
porates  almoft  all  the  Moifture,  with 
which  the  Salts  are  diluted.  And 
upon  this  depends  the  Rationale  of 
Chymieal  Coagulation ,  a  thing  of  ve¬ 
ry  great  Confequence  in  the  bufi- 
nefs  of  Precipitation.  Nor  can  we 
account  for  Oil  of  'Tartar  s  precipi¬ 
tating  Bodies  diffolv’d  in  Acids , 
any  otherwife,  than  from  its  ma¬ 
king  a  kind  of  Coagulum  with  thefe 
Corpufcles,  and  thereby  being  too 
heavy  for,  and  exceeding  the  Tena¬ 
city  of  the  Menftruum. 

Nor  does  Coagulation  fucceeed 
only  upon  the  mixing  of  heavier  Flu¬ 
ids,  but  it  alio  very  often  promotes 
Precipitation ,  when  the  Gravity  of 
the  inftill’d  Liquor  is  intirely  equal 
to  that  of  the  Menftruum,  or  but 
very  little  different  from  it.  And 
this  Agglutination  of  Parts  is  to  be 
feen  in  many  Liquors,  but  moft  of 
all  in  Saline  ones.  Thus  Spirit  of 

Sal 
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Sal  Artnoniac,  Spirit  of  Harts  Horn, 
and  Human  Blood ,  Sal  Volatile  Oleo- 
fum ,  whofe  Gravities  are  nearly  the 
fame  as  that  of  common  Water , 
precipitate  the  Solution  of  *  Sub-  *  fah  > 
li?nate  very  plentifully,  as  you  may 
obferve  in  making  the  White  Pre¬ 
cipitate  of  Mercury.  In  which  Ex¬ 
periment,  the  increafe  of  the  Weight 
gives  a  fufficient  Indication  of  an 
Union  of  thofe  Salts,  which  are 
pretty  copious  in  the  Sublimate  and 
Liquors ,  which  are  pour’d  upon  it ; 
for  that  which  fublides  at  the  bot¬ 
tom,  exceeds  in  Weight  the  Subli¬ 
mate  which  was  at  firft  put  in.  Like- 
wife  the  Magijleries  of  Vegetables, 
extracted  by  Precipitation ,  do  con¬ 
firm  this  account  of  Coagulation ;  for 
thefe  have  a  greater  Specifick  Gravi¬ 
ty  than  the  Powders  of  the  Plants  -f.  *  Tat.  z. 
This  additional  Weight  therefore,  is 
to  be  imputed  to  the  Particles  of  the 
Liquor ,  with  which  Precipitation 
is  perform’d»  The 
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The  Ninth  Le&um 

Of  Cryjlallization* 

» 

CRyfi allization  is  fuch  a  Combi¬ 
nation  of  Saline  Particles,  as 
refembles  the  form  of  a  Cryjlal  va- 
rioufly  modify’d,  according  to  the 
Nature  and  Texture  of  the  Salts. 
In  order  to  perform  this  Operation 
well,  they  take  this  Method  ;  The 
Saline  Body  is  diffolv’d  in  Water, 
afterwards  the  Solution  is  filtred, 
which,  after  ’tis  evaporated  till  a 
little  thin  Skin  appears  upon  it, 
runs  into  Cryftals.  Diftolution 
and  Filtration  are  made  ufe  of,  that 
the  Salts  may  be  purg’d  from  all 
Drofs ;  for  otherwife,  if  any  Extra¬ 
neous  Matter  fhou’d  get  in,  not  on¬ 
ly  the  Tranfparency  of  the  Cryftals 
wou’d  be  impair’d,  but  the  Figure 

alfo 
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alfo  wou’d  be  mangl’d  and  broken. 

Therefore  thefe  Salts  being  in 
this  manner  wafh’d  and  purg’d 
afrefh,  the  Water  (as  of  no  farther 
ufe)  is  taken  off  by  Evaporation ; 
which  is  done  with  defign,  that  the  ' 

.  remaining  Solution  fhou’d  be  more 
faturated.  And  this  Saturation  of 
the  Solution  is  neceffary,  that  a  * 
greater  quantity  of  the  Salts  might 
run  into  Cryflals.  Now  thefe  be¬ 
ing  nothing  elfe  but  a  Congeries  of 
the  Saline  Particles,  if  the  Caufe  of 
this  Union  is  fhewn,  you  will  eafily 
perceive,  why  they  cannot  fubfide, 
in  a  more  diluted  Menflrumn.  This 
Compofition  therefore  arifes  from 
that  attrattrce  Force,  by  which  Salts, 
which  are  near  one  another,  do  na¬ 
turally  drive  to  coalelce  and  unite : 
Which  they  do  fo  much  the  eafier, 
the  nearer  they  are  one  another. 
For  the  Force  ol  AttraElion  exerting 
it  felf  mod  at  the  point  of  Contact, 
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is  the  Caufe  of  its  being  little  or 
nothing,  when  Bodies  are  remov’d 
at  a  farther  diftance.  Hence  Salts, 
very  much  diluted  with  cold  Water, 
fcarcely  attraSi  at  all,  becaule  they 
are  kept  at  too  great  a  diftance  one 
from  another,  and  hereupon  remain 
quiet  in  their  refpedtive  Quarters  ; 
and  tho’  the  Solution  fhou’d  be 
ftronger,  it  wou’d  part  with  its 
Salts  but  very  fparingly,  without 
Evaporation ;  but  by  letting  the 
Water  be  evaporated  to  a  thin  Skin, 
the  Salts  ar£  plac’d  fo  near,  as  al- 
moft  to  touch  one  another ;  and  con- 
fequently  they  will  attract  one  an¬ 
other  very  ftrongly ;  and  being  very 
clofely  and  intimately  united,  they 
are  form’d  as  it  were  into  fo  many 
little  Bundles. 

If  any  Saline  Solution  were  to 
be  let  alone  for  fome  time,  the  Cry- 
ftals  wou’d  precipitate,  and  fall  of 
their  own  accord.  For  the  Water, 

which 
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which  obftru&s  the  Cohefion  of  the 
Salts,  does  exhale ;  as  feveral  things, 
which  you  have  obferv’d  in  the 
Courfe  of  this  Operation,  do  fuffi- 
ciently  demonftrate.  But  the  very 
lame  Salts,  being  diffolv'd  in  warm 
Water,  do  quickly  and  ealily  melt 
and  fwim  in  it ;  nor  do  they  run 
into  Cryftals,  fo  long  as  that  retains 
its  Heat.  For  the  Motion,  excited 
by  the  Heat,  hinders  and  deftroys 
the  Motion  arifing  from  the  At¬ 
tractive  Force.  But  as  foon  as  the 
Water  turns  cold,  and  the  Parts  of 
it  are  at  red;,  the  Salts  now  being 
able  to  hand  nearer  to  one  another, 
exert  their  Attractive  Force,  and  fo 
unite  themfelves  into  Cryftals. 

Salts  of  any  kind  may  be  reduc’d 
into  Cryftals,  be  they  Fixt  or  Vo¬ 
latile.  Of  the  Fixt  the  Alkaiizate 
are  indeed  reduc’d  with  more  diffi¬ 
culty.  V : olatile  Salts  muft  be  fixt, 
before  they  can  be  reduc’d  into 

Cryftals ; 
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Cryftals;  otherwife  upon  Evapora¬ 
tion  they  fly  off,  and  are  diffipated. 
And  even  Metals ,  corroded  with  Sa¬ 
line  Spirits,  eafily  run  into  Cryftals. 
This  being  matter  of  Fa£t,  has  gi¬ 
ven  occafton  to  the  Curious  to  en¬ 
quire,  whether  there  be  really  any 
true  Salts  of  Metals.  And  the  Ar¬ 
gument  taken  from  thefe  Cryftals, 
has  perfuaded  many,  that  there  are 
Salts  contain’d  in  Metals  ;  tho’  it 
feems  to  be  but  a  very  weak  one. 
For  thofe,  which  are  call’d  the 
Salts  of  Tin  and  Lead,  are  only  the 
Corpufcles,  or  fmalleft  Particles  of 
the  Metals ,  fo  intimately  united 
and  cohering  to  the  Corpufcles  of 
the  Saline  Menjlruum ,  as  to  be  ca¬ 
pable  both  of  running  into  Cry¬ 
ftals,  and  of  being  diffolv’d  and 
fuftain’d  in  Water,  by  means  of  the 
Salts  they  are  entangl’d  with :  For 
if  thofe  very  Salts  are  put  into  a 
Calcining  Fire,  they  revive  into 

the 
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the  Metal  it  felf.  Nor  is  the  Ex¬ 
igence  of  Salt  in  Metals ,  prov’d 
any  better  from  Vi triolum  Martis , 
or  Salt  of  Steel ,  prepar’d  with  Fil¬ 
ings  of  Steel ,  and  Oil  of  Vitriol ;  in 
which,  we  grant,  there  is  a  little 
Portion  of  Iron  contain’d  ;  but  fmce 
it  has  nothing  but  what  is  common 
with  the  Cryftals  ol  Vitriol  it  fell, 
it  is  very  ill  Reafoning,  from  thence 
to  conclude,  that  there  is  a  Salt  con¬ 
tain’d  in  the  Iron.  For  we  might 
better  infer,  from  the  apparent  affi¬ 
nity  there  is  between  them,  that 
fome  few  Particles  of  Iron  flick  to 
the  native  Vitriol ;  which  indeed  is 
plain  enough  by  Experiments.  For 
the  Calx  of  Vitriol  is  found  to  At¬ 
tract  a  Magnet.  And  for  this  Rea- 
fon,  they  who  make  Artificial  Vi¬ 
triol,  mix  with  it  a  great  quantity 
of  Iron,  So  little  is  this  Notion 
of  Metalline  Salts  favour’d  by  the 
Reafons  w7hich  are  drawn  from  Cry 
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Jlals.  There  are  fome  that  pre¬ 
tend  they  can  extract  a  Salt  from 
Metals ,  without  the  affiftance  of  a 
Saline  Menjlruum ,  or  Fire.  So  Bor- 
rich  ius  affirms,  that  he  extracted  a 
Cryftalline  Salt  from  Metals,  beat¬ 
en  only  with  Mercury  and  W iter : 
But  we  have  only  the  Author’s  Word 
for  it.  For  this  Opinion  has  been 
Exploded,  and  not  without  good 
Reafon,  by  the  belt  of  Chymifts. 
The  fame  may  be  laid  of  the  Salts 
of  Pearls ,  and  Corals ,  8cc. 

Hitherto  we  have  explain’d  the 
Reafon  of  Cry  dais ;  as  for  the  Figures 
of  them,  you  fee  your  felves  what 
they  are  ;  the  Beauty  and  Variety 
of  which  is  fo  admirable,  that  there 
is  fcarce  any  thing  in  Nature,  which 
can  entertain  the  Eye  more  agreea¬ 
bly.  The  Figures  of  thefe  are  fome- 
times  feen  by  the  naked  Eye,  but  by 
the  help  of  Microfcopes ,  are  difcern’d 
much  better.  In  Common  Salt  we 

plainly 
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plainly  difcover  Quadrilateral  Py¬ 
ramids  with  Square  Bafes,  In  Su¬ 
gar,  the  fame  Pyramids  with  Ob¬ 
long  and  Rectangular  Bafes.  In 
Alum ,  they  rife  with  Six  Sides, 
fupported  with  an  Hexagonal  Bafe. 
The  Cryftals  of  Vitriols  very  much 
refemble  Icicles,  united  one  to  an¬ 
other  with  great  variety,  among 
which  lie  fome  Polygons,  as  may 
be  difcover’d  with  the  naked  Eye. 
Sal  Arnmiiac  very  elegantly  imi¬ 
tates  the  Branches  of  a  Tree,  and 
Harts  Horn  looks  like  a  Quiver  of 
Arrows.  Glaubers  Sal  Mirabilis , 
which  is  made  of  Common  Salt  and 
Vitriol ,  exhibits  the  Figure  of  both 
Salts.  Nitre  appears  in  certain 
Prifmatical  Columns,  not  much 
unlike  Bundles  of  Sticks,  among 
which  there  are  interfpers’d  fome 
Rhomboidal,  and  fome  Pentagons, 
which  feem  to  come  very  near  thofe 
of  Common  Salt.  Hence  Lemery 

L  ;  very 
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very  juftly  remark’d,  that  Nitra 
cou’d  not  be  purify’ d  by  any  Art 
or  Contrivance  whatever,  but  fome- 
thing  of  a  Sal  Gemy  or  Fojfil  Salty 
wou’d  flick  to  it.  But  Salt  of  ‘Tin 
outdoes  all  for  Beauty,  in  which 
are  Lines  like  little  Needles,  which 
fpread  themfelves  every  where 
from  a  Point,  as  from  a  Centre,  fo 
as  to  reprefent  a  Star,  much  like 
what  we  fee  in  the  Regulus  of 
Mars. 

But  this  is  very  peculiar  in  thefe 
Salts,  that  let  then}  be  never  fo  di¬ 
vided,  and  reduc'd  into  minute 
Particles,  yet  when  they  arc  term’d 
into  Cryftals,  they  each  of  them 
reaflume  their  proper  Shape  :  So 
that  one  might  as  eaflly  dive  A.  and 
deprive  them  of  their  Saltnefs,  as 
of  their  Figure.  This  being  an 
immutable  and  perpetual  Law,  by 
knowing  the  Figure  of  the  Cryftals, 
we  may  underftand  what  the  Tex¬ 
ture 
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fure  of  the  Particles  ought  to  be, 
which  can  form  thofe  Cryflals.  And 
on  the  other  hand,  by  knowing 
the  Texture  of  the  Particles,  we 
may  determine  the  Figures  of  the 
Cryflals.  For  fince  the  Figures 
of  the  moft  fimple  Parts,  remain 
always  the  fame,  ’tis  evident  the 
Figures,  which  they  run  into,  when 
compounded  and  united,  muff  be 
uniform  and  conflant.  And  fince 
the  Force  of  Attraction  is  flronger 
in  one  Side  of  the  fame  Particle 
than  another,  there  will  conflantly 
be  a  greater  Concretion  of  Salts 
upon  thofe  Sides,  which  attrad 
more  flrongly.  From  hence  it 
may  eafily  be  demonftrated,  that 
the  Figure  of  the  leaf!  Particles, 
is  entirely  different  from  that  which 
appears  in  the  Cryftal  But  we  muff 
leave  this  to  the  Mathematicians , 
left  we  fhou’d  feem  to  encroach  up¬ 
on  their  Province. 

h  2 
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If  I  have  explain’d  this  Subject, 
fo  as  to  make  it  underftood,  I  have 
my  Aim.  For  I  thought  that  thefe 
Operations  of  Chymijlry  might  be 
better  illud  rated  by  a  Plain  and 
Simple  Explication,  than  with  all 
that  Pomp  and  medley  of  Things, 
which  Chymifts  fo  much  abound 
with.  Nor  do  I  imagine,  you  ex¬ 
pert  to  be  made  Adepts ,  but  rather 
defire  to  underftand  the  Realon 
of  Chymical  Operations,  and  to 
learn  of  what  ufe  thefe  Inquiries 
may  be  to  you.  And  that  you 
may  attain  this,  no  other  Princi¬ 
ples  will  better  ferve  your  purpofe, 
than  what  we  have  here  made  ufe 
of,  which  are  found,  not  only  to  be 
moft  agreeable  to  Nature,  but  the 
moft  plain  and  eafy  to  apprehend. 
In  thefe  you  find  fuch  a  thorough 
Agreement  and  Connexion,  that 
if  they  were  not  really  true,  you 
your  felves  muft  confefs,  they  could 

never 
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never  be  fo  confident  with  one 
another.  There  remain  indeed 
many  other  things,  which  cannot 
be  accounted  for,  without  great 
difficulty  :  but  we  hope  the  diffi¬ 
culty,  fometime  or  another,  may 
be  furmounted,  when  People  will 
take  the  pains  to  purfue  thefe  In¬ 
quiries  in  a  right  Method.  ’Tis 
poffible  there  may  be  fome  things, 
which  the  greateft  Genius  and  In- 
duftry  cannot  dive  into ;  but  if  thefe 
can’t  be  reduc’d  to  the  Laws  of 
Mechanifm,  we  had  better  confefs, 
that  they  are  out  of  our  reach, 
than  advance  Notions  and  Specu¬ 
lations  about  ’em,  which  no  ways 
agree  with  found  Philofophy. 
Therefore,  as  I  have  faid  nothing 
upon  this  Subject  to  you,  but 
what  I  prefume  to  be  true,  fo  I 
have  chofen  to  pafs  over  the  Mi- 
flakes  and  wrong  Reafonings  of 
others.  ’Tis  enough  for  me  to 

L  3  have 
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have  made  good  my  own  Opinion ; 
to  fpend  much  pains  in  confuting 
others,  would  be  a  Task,  not  only 
troublefome  to  you,  but  very  un- 
neceffary  for  me. 
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The  Fir II  TABLE. 

In  which  the  Rarefaction,  Ebullition 
and  Afcent  of  Liquids  is  eflimated. 

The  following  Liquids  were  compared  one 
with  another  ni  the  fame  degree  of  Heat3  and 
in  Matrafies  of  the  fame  magnitude. 


Spirit  of  Wine 
Oil  of  Turpentine 
Common  Water 


RarefaSHon. 


Degrees „  Time, 

Inch.  Y? 

S*  20  M. 

4J 


iVi?.  Spirit  of  Wine  and  Oil  of  Turpentine  rofe  £  Inch 
in  a  Minute,  but  Water  did  not  begin  to  rife  ’till  after 
Six  Minutes. 


Oil  of  Turnips 
Diftill’d  Vinegar 
Common  Water 
Simple  Aqua  Fortis 
Oil  of  Vitriol 
Spirit  of  Nitre,  Bezoart 
and  Herm.  ana 
Simple  Aqua  F ortis 
Common  Water 
Simple  Aqua  Fortis 
^Spirit  of  Nitre,  Bezoart 
and  Herm.  ana 


Inch . 


L4 


Simpld 


/ 
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RarefalHon. 


Simple  Aqua  Fortis 
Spirit  of  Wine 
Spirit  of  Sal  Armoniac 
Luke- warm  Urin 
Common  Water 
Spirit  of  Sal  Armoniac 
Cold  Urin 
Common  Water 
DiftilPd  Rue  Water 
Common  Water 
Oil  of  Vitriol 
Aqua  Fortis 
Spirit  of  Vitriol 
Common  Water 


s 

i 

! 


Degrees . 
Inch, 


7  M. 


f  8 


30 


r7 


7be  Time  of  Ebullition . 


Spirit  of  Wine 
Oil  of  Turpentine 
Common  Water 
Oil  of  Turnips 
Diftill'd  Vinegar 
Common  Water 
Simple  Aqua  Fortis 
Spirit  of  Salt 
Spirit  of  Nitre  Herm. 

Simple  Aqua  Fortis 
Common  Water 

Spirit  of  Nitre,  Eezoart  &  Herm. 
Common  Water 
Small  Beer 
Milk 

Common  Water 
Oil  of  Vitriol 
White  Wine  Vinegar 
Alegar 
Red  Wine 


Oil  of  Vitriol  boil’d  not  till  after  an  Hour, 


Al 
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it  2  a  Clock  1 3  M. 

In  a  moderate  heat 
nd  Matrafles  of  equal 

fgnefs,  the  length  of 
eir  Necks  being  1 3 
n.  &  the  Diam.  £  In. 


Beer 
l  Milk 
\  Oil  of  Turp. 

\t  2  a  Clock, 
13  M. 

’n  a  ftronger 
Fire. 

Dil  of  Turnip 
3p.  Sal  Arm. 
^in.  of  Beer 

- of  Wine 

Red  Wine 


Simp.  Aqua  Fort.  1  m.  £  I.  3  H.  16  m.  7  I* 
Oil  of  Turpent.  1  m.  p  Inch 
Small  Beer  „  -r 

Milk  5  (  beSan  *°  anfe- 

Common  Water  16  {  ?  v  T  i. 

Spirit  of  Vitriol  3  ^3  h.  33  +  Inch. 

jt  j  They  boild  to  that  degree  as  to  run 
3  *  , ,  (  over  out  of  the  Matrafs.  Milk  and 

3  tt*  1  *  ,  '  C  Beer  do  not  only  rife  with  bub- 
3  'l  ‘  bles,  but  with  a  vail  froth. 

Oil  of  Turnips  *)They  arofe  in  one  Minute, 


Red  Wine 
Vin.  of  Wine  &  Beer 
Spir.  Sal  Arm.  Succ. 


i 


In. 

5 


1* 


25  m 


but  the  Oil  of  Turnip 
four  times  higher  than 
the  reft. 

It  boil’d  over  the  Ma¬ 
trafs, 

60  m» 

It  boil’d  over  the 
Matrals  ^37  m 

35 


To  thefe  Experiments  it  will  not  be  amils  to  an¬ 
nex  thofe  which  are  made  by  Diftillation.  In 
which  we  have  made  ufe  of  the  fame  Degree 
of  Heat,  and  of  the  fame  Matrafles. 


Common  Water 
Oil  of  Turnips 
Simple  Aqua  Fortis 
Common  Water 
Common  Water 
Oil  of  Turpentine 
Qil  of  Turnips 


He  time  He  Quantity 
of  Afcent .  DifiilVd . 


^  Ana  I  4, 


in  two 
Hours 

.  C  they  came  off  in 

Ana  P-  **  i  the  fame  time. 


farce 


Ana  p  seq.  in  two  Hours 


3* 


1 

i 


Double 
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The  time 
of  Afent. 


Double  Aqua  Fords 
Unre&ify’d  Spirit  of 
Harts- Horn 
Spirit  of  Vitriol 
Common  Water 

Oil  of  Vitriol 


In  a  Wronger 
Fire. 


Sp.  Nitre  Bez. 
Com.  Water 
Spir.  of  Wine 
Solu.  Camph. 
in  wh.  Wine 


’Anap.  asq.  9 

r9  nr. 


1 be  Quantity 


Dijnird. 


3 


Ana  p«  aeq.  in  z  Hours 

5* 

inaH.Ui 
9  m.  Jf  5 


in  five 
Hours. 


J  7  in  three 
Hours. 
There  was 


(more  Camphire  than  Wine  afcended. 


The  Second  TABLE. 

*  <  \  .i 

*  -**■  {<  ' 

In  which  the  Specifick  Gravity  of  Solids  is 

eftimated. 


’The  Weight . 


In  Air . 

F  Crude  Mercury  gr.  6o. 

Lead - — — 

Copper  - -  - - 

Brafs  — -  — 

Crude  Tin - — 


Regulus  ©f  Antimon.  - 
JRee.  of  Steel  8c  Cop. 

Block  Tin  v - 

Iron  - — ■  — — — 

Cinnabar  of  Antimon. 
Litharge  of  Silver——™ 

~  Gold  - - 

Silver  Six-Pence  *— 
Calcin’d  Copper  — — 


Diminution 
of  Weight. 

gr*  4+ 

7 


8 


n 


9l 

ii 


Proport. 
Gravity . 

*4 

U 


/  i 


7  aim. 

6 

fA 

Glafs 
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The 

In  Air . 

Of  Glafs  of  Antimon.  gr.  60 
Lapis  Calamin.  —  ■  ■  ■  * 

I——  Tutty  — — *  ■ 

Crocus  Metallorum  — 

Crude  Antimon.  — — « 

Steel  prep,  with  Sulph. 

White  Lead  — ■»'  > 

Green  Glafs - — — 

Red  Corall  - - — 

Flint - - 

Bole  Armon.  — — — — 

Lapis  Judaicus  — — — 

Flint- Glafs  - 

Bone  of  Sheep  juft  kill. 

Filings  of  Steel— 

Terra  Lemnia - — 

Ivory  —  ■  ■»*,.».-  - - - . 

Harts-Horn - - 

Mineral  Sulphur  *— — 

Crude  Tartar  —  ■  -  ■  ■ 

Venice  Glafs  . . . 

Ruft  of  Brafs  — 

Burnt  Lead  * - — — 

Gum  Arabic  —* — — ■ 

Opium  ■■■■■■■ 

Lignum  Guaiacum  — > 

Gum  Tragacanth  — 

Myrrh  —  — 

Cortex  Guaiaci  — — • 

Gum  Guaiacum  — 

Rofin  of  Scammony  - 
Lignum  Nephr.  — • 

I  fm  glafs  — —  — « 
China-Root  —  ■  —  ■ 
Frankincenfe  —  — 

Gall  — - — 

Gentian  ■  ■■■■—>— 

Peruvian  Bark  ■■■■  ■■  >l,  « 

Oak  » » ' 


' eight . 

Diminution 

Proporh 

In  Water . 

of  Weight 

Gravity - 

gr.  4-8 

12 

5 

id. 

47 

13 

»3* 

4o 

46* 

4* 

45 

J5 

4 

41 

19 

■  3 

id. 

39 

21 

2  £3 

id. 

38 

22 

Zh 

id. 

21 1 

2i 

id. 

33 

27 

2  2.7 

3° 

3° 

2 

id. 

29 

3i 

.19 

1  3  i 

28 

32 

. 

id. 

27 

33 

iff 

26^ 

33i 

167 

25 

35 

1 4 

24 

36 

if 

18 

42 

l/r 

16 

44 

I  A  ' 

*5 

45 

If 

id. 

1 2 

48 

fX 

id. 

1 1 

49 

i  if 

10 

5° 

it 

id. 

6 

54 

if 

4 

56 

h% 

id. 

2 

SB 

lefs  1  5 

ft  O 

7  * 

lefs  i6f 

120 
?  9  » 

lefs  26 

S6 

lefs  48 

ft  0 

fog 

The 
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*fhe  Weight  of  Salts  in  Spirit  of  Wine  were  fount 

to  be  as  follows . 


The  Weight. 


In  Air . 

Of  Crude  Mercury  —  gr.  60* 
Mercurius  Dulcis  — 
Panacea  Rubr,  - - - 


Merc.  dul.  3d  time  fub. 

4th  time  fub. 


Turpi  th  Mineral 
Corrofive  Sublimat. 
Sugar  of  Lead 


Fixt  Salt  of  Nitre  — • 
Magiftery  of  Corall  — 
Sympathetick  Powder  - 
Tartar  Vitrioliz’d  — > 
Glauber’s  Sal  Mirabili 

Emetic  Tartar  - - . 

Sal  Guaici 

Prunella 


Polychreftan  — 
Enixum  — . 


Cream  of  Tartar 
White  Vitriol  — 
Salt  of  Steel  —• 


Green  Vitriol 


Red  Chalcanthuon  — 
Salt  of  White  Vitriol  - 
Nitre 


Volaft.  Salts  ofHarts  H. 
Ens  Martis  once  iubl.  - 
Sal  Armoniac  purifykl  - 
Errs  Mar.  3d  time  fubL 


In  Sp.  Wine. 

g-  57i 
56 

55 

id. 


Abatements  Proport 
of  the  Wei. 


5,4 

id. 


5*4 

42 

id. 


39 

id. 

381 

38 

37 

37 

id. 

id. 

id. 


34 

id. 


33 

32 

id. 

id. 

id. 


27 

26 

id. 


32 


g^  2j 

4 

5 


6 


7i 


iS 


21 


21I 


22 


22! 


23 


26 

27 


33 

34 


38 


1 7  nea: 

*5 

12 


10 


8alm 

34 


a» 


21* 

V 

2& 


2*4 


2  A 


„  a  ? 

Zjj 

,  *  ? 


1  t 


Th? 
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The  Third  TABLE. 

ii  which  the  Specifick  Gravity  of  Li¬ 
quids  is  effcimated. 

*The  Weight  of  a  Piece  of  Lead  in  Air}  Gr.  455. 


'The  fame 

Piece  of 

Lead 


<i 


Weight . 


Ditninut .  Proper* 


TN  Oil  of  Vitriol  — 

'  A  Hermetic  Sp.  Nitr. 
Sp.  Nit.  with  Oil  Vit.  - 
Of  common  Nitre  — 

—  Nitre  Bezoartic  — 
Double  Aqua  Fortis  — • 
Spirit  of  Vitriol  — — 
Spir.  Salt  with  Oil  Vit. 
Solu.  of  comm.  Salt  |  2 
with  ^  6  of  com.  Water 
Sp.  of  Sal  Armo.  Succ. 

»■—  —  with  Pot-Afhes 
Simple  Aqua  Fortis  — 
Solution  of  Sal  Enix  1 1 
in  Water  f  5 
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Praelectiones  ChymicaE, 

in  quibus  omnes  fere  Operationes 
Chy mices  ad  vera  principia  &  ip- 
ftus  Natures  leges  rediguntur ,  Ox- 

onii  habites , 

A  J  OH  ANNE  FrEIND,  M.  D. 

/Edis  ChriJH  Alumno. 

Amfielodami ,  apud  Janffonio  TV i aef- 
bergios ,  1710,  8.  conjlat .  />/#§••  7» 

CHymicos  in  experimentis  cum 
laude  ha&enus  progreffos  effe 
agnofeit  Autor,  in  iis  autem  expli¬ 
candis  parum  profecifie  affirmat,  ta¬ 
libus  quippe  ufos  principiis,  quae  vix 
intelligi  poflint.  Artem  igitur  Chy- 
micam  illuftraturus  lingulas  opera- 
tj.on.es  eo,  quo  inter  fe  connexae  funt, 

M  ordine 

K  t  1  " 
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ordine  explicare  &  qua  potiflimunjL 
vi  Mechanica  edantur,  difquirere' in¬ 
tendit.  Monet  autem  viam,  qua  ad 
Mechanica  principia  Chymia  exigi 
poflit,  primum  aperuiffe  Johannem 
Keil  in  iis,  quae  ex  Tranfadionibus 
Anglicanis  Sedioni  Sextae  Tom.  IV. 
Supplementorum  p.  272.  &  feqq. 
infervimus,  &  fpem  facit  operis 
Phyiici  ab  ipfo  edendi,  in  quo  res 
maxime  reconditas  iliuftratum  iri 
ait.  Adhibet  nimirum  praeter  no~ 
tiflima  principia  Arithmetica,  Geo¬ 
metrica  &  Hydroftatica,  etiam  hy- 
pothelin  Keilianam  (quam  loco  citato 
iplis  Autoris  verbis  defcripiimus,  & 
jam  in  Adis  Anni  fuperioris  attigi¬ 
mus)  de  vi  attradice  particularum 
minimarum.  Verum  enim  vero  Dn. 
Keilius  cum  fequacibus  redit  reapfe  ad 
qualitates  occultas, quales  apud  Scholae 
Philofophos  fympathia  &  antipathia 
fuere,  dum  vim  quandam  attradricem 
ftatuit,  quae  £  (ut  ipfe  vult)  primitiva 

eft, 
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eft,  oiilnique  materias  erga  omnem 
materiam  eflentialiter  competit,  uti¬ 
que  per  rationes  mechanicas  explicari 
nequit :  atque  adeo  vel  erit  aliquid 
abfurdum,  vel  in  miraculum  feu  vo¬ 
luntatem  Dei  extraordinariam  refol- 
vetur,  ad  quam  tamen  in  Phylicis  line 
neceffitate  confugiendum  non  efie, 
convenit  inter  intelligentes.  Quodfi 
aliter  procedimus  &  fictionibus  indul- 
gemus,reditur  ad  Philofophiam  quan- 
dam  phantaflicam  Scholae  vel  etiam 
Enthufiallicam,  qualis  Fluddi  fuit. 
Ita  uno  iCtu  fubvertentur,  quae  in 
Anglia  ipfe  Robertus  Boylius  &  alii 
Virii  doCti  de  rebus  naturalibus  me¬ 
chanice,  id  eft,  rationabiliter  explican¬ 
dis  magno  ftudio  ftabiliverunt,  quas 
Boylius  etiam  diferte  ad  Chymica  ap¬ 
plicuit.  Juxta  infelicem  hanc  philofo- 
phandi  rationem  Autor  adeo  fupponit, 
omnes  materiae  partes  a  fe  invicem  tra¬ 
hi;  vim  attraCtivam  per  exigua  admo¬ 
dum  fpatiola  diffundi  &  in  contaCtu 

M  2  vaji- 
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validiflimam  exiftere,  decrefcefe  au¬ 
tem  in  ratione  majore,  quam  eft  du¬ 
plicata  diftantiarum  j  eandem  pro 
varia  particularum  figura  6c  denfitate 
diverfam  e  fle  ;  immo  in  uno  latere 
fortiorem  fefe  exerere  quam  in  alio ; 
particulas  eo  majore  velocitate  ad  fe 
invicem  accedere,  quo  fint  minores ; 
cohaefionem  denique  materi®  in  cor¬ 
poribus  ab  hac  attradlione  oriri,  &  pro 
varia  contadtuum  quantitate  multi¬ 
fariam  mutari.  Sed  haec  omnia  fine 
qualitate  illa  occulta  attra&ice,  verae 
philofophiae  principia  confundente  8c 
in  antiquum  chaos  reducente, commo¬ 
de  explicare  pofiunt,  partim  etiam  a 
Viris  dottis  jam  explicata  funt,  ftatu- 
endo  plurimas  materi®  particulas 
fphaera  quadam  magnetica  fluidi  fub- 
tilioris  efle  circumdatas,  cujus  motu 
(ut  in  magnetibus  noftris  fieri  vide¬ 
mus)  attrahant  fe  invicem  aut  re¬ 
pellant  8c  ad  fitum  convenientem 
difponant,  quoties  fcilicet  libertatem 

aliquam 
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aliquam  funt  natta.  Ut  alios  multos  . 
modos  mechanicos  taceamus  a  Pulfu 
ortos,  quibus  line  attrattione  pro¬ 
prie  ditta  explicari  potell,  cur  corpora 
ad  fe  invicem  accedant,  ut  attrahi 
videantur  ;  veluti  cum  aqua  per  fuc- 
tionem  in  tubos  aflurgit,  vel  cum 
gutte  binas  ejufdem  liquoris  ex  con- 
tattu  fubito  in  unam  coalefcunt.  Ita¬ 
que  ad  aliquid  precarium  &  minime 
intelligibile  confugere  neceffe  non  eft. 
Et  talibus  femel  admillis  apertaque 
lingendi  licentia,  mox  erunt  qui 
alias  hujufmodi  qualitates  occultas, 
feu  quas  ipii  agnofcant  abfolute  inex¬ 
plicabiles,  comminifcentur,  &  pau- 
atim  ad  veterea  ignorantias  afyla  re¬ 
dibunt.  Si  detur  vis  attrahendi  feu 
fympathia,  quidni  pari  jure  detur 
vis  repellendi  feu  antipathia.  Ita 
facile  etiam  dabitur  Antiperiftalis, 
dabuntur  qualitates  emiffe  per  mo¬ 
dum  fpecierum  cum  luis  attu  poten- 
tialibus ;  dabitur  funiculus  Lini 

M  3  at» 


[  166  ] 

attra&ivus  a  Boylio  refutatus ;  dabi-? 
tur  in  materia  eadem  variatio  exten- 
fionis  non  apparentis  tantum,  fed 
etiam  veras,  ejufdemque  materias  ac¬ 
curata  in  majus  volumen  diftenfio, 
aut  in  minus  volumen  comprcffio,  line 
aliena  materia  intro  admifla  vel  ex- 
pulfa,  feu  rarefactio  aut  condenfatio 
proprie  didta,  tanquam  mater  vis  ela- 
flicas :  imo  hanc  extenfionis  variation 
nem,  ni  fallor  Ds.  Keilius  jam  ipfe 
introducere  conatur  loco  fupra  lau¬ 
dato.  Et  ut  verbo  dicam,  pleraque 
omnia  monftra  Scholaftica,  Audio 
Baconi,  Galilaei,  Jungii,  Cartefii, 
Hobbii,  Toricelli,  Pafcalii,  Boylii 
profligata  velut  agmine  facto  per 
pollicum  iterum  in  Philofophiam,  nili 
cavemus,  irrumpent.  Videamus  vero, 
quomodoAutor  figmento  ifto  ad  Chy- 
micas  operationes  explicandas  utatur. 

Cum  Chymica  fit  Ars  corporum 
naturalium  partes  vel  fegregatas  con¬ 
jungendi,  vel  conjundtas  fegregandi, 

idque 


[  i67  ] 

idque  plerumque  ignis  auxilio;  eam 
in  Diacrifin  &  Syncrifin  dividit. 
Ad  illam  calcinationem,  diftillatio- 
nem,  fublimationem,  ad  hanc  fermen- 
tationem,  digeftionem,  extradtionem, 
praecipitationem,  &  chryftallizatio- 
nem  refert.  Calcinatio  quoniam  fine 
liquatione  nunquam  fere  contingit, 
hanc  primo  loco  explicat. 

Cohaerent  ex  mente  Autoris  parti¬ 
culae  per  mutuam  attradlionem,  in 
ipfo  contadtu  fortifiimam.  Liquantur 
ergo  corpora,  dum  corpufcula  ignea 
in  ea  fe  infinuant  &  ita  fegregant,  ut 
particularum  multo  minor  contadtus 
fiat.  Hanc  fegregationem  a  corporum 
liquefactorum  rarefadtione  probat,  & 
ex  cohaerentia  difcrepantia  omnem  in 
corporibus  liquandis  varietatem  de¬ 
ducit.  Calcinationem  diuturnioris  li¬ 
quationis  effedtum  pronuntiat,  dum 
corpufcula  magis  fubtilia  avolent,  & 
igneae  particulae  ea  multitudine  in 
corpus  fe  infinuent,  eique  quaqua- 
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verfum  fe  immifceant  ac  intimius  ag¬ 
glutinent,  ut  amplius  perfiftere  ne¬ 
queat  fluiditas :  id  quod  ex  audio  cor¬ 
porum  calcinatorum  pondere  probat. 
Ad  calcinationem  quoque  vitrificatio- 
nem  revocat,  Sc  line  ratione  decre- 
pitationem  atque  detonationem  apud 
Chymicos  ab  ea  diftingui,  notat.  Af- 
cenfum  fluidi  in  diftillatione  duplici 
caufae  ad  fer  ibit,  fpecificas  nempe  le¬ 
vitati  &  impulfui.  Demonftrat  ita¬ 
que  particulas  rarefadtas  fpecifice  le¬ 
viores  fieri,  e.  gr.  moleculam  aqu32, 
cujus  gravitas  eft  ad  gravitatem  aeris, 
ut  800  ad  i,  fi  ejus  diameter  per 
rarefadtionem  decupla  evadat.  Sed 
leviora  in  gravioribus  afeendunt.  Erit 
autem  tanto  promptior  afcenfus,  quo 
corporum  particulas  facilius  rarefeunt. 
Impulfum  a  celeritate  deducit,  qua 
ignea  corpufcula  moventur,  virium 
quantitatem  ex  fadto  mafias  in  cele¬ 
ritatem  per  communem  errorem  paf- 
fim  in  his  Adlis  notatum  «ftimans.  Ad  • 

ele- 
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elevationem  particularum  fpecific6 
graviorum  multum  conferre  fuperfT 
ciem  eorundem,  cum  plura  ignes  cor~ 
micula  in  eas  impetum  faciant,  fi. 
,ata  fuerit,  quam  fi  exigua  exiftat. 
In  elevatione  folidorum,  quae  fit  per 
fublimationem,  rarefcentiam  vix  lo¬ 
cum  habere,  fed  foli  impulfui  afcen- 
fum  tribui  debere.  Confiderandum 
vero  effe,  quod  in  particularum  fe- 
jundtione  vi  ignis  fadta  gravitas  minu¬ 
atur  in  ratione  cuborum,  fuperfi- 
ciem  in  ratione  quadratorum  diame¬ 
trorum,  atque  adeo  abolita  fere  gra¬ 
vitate  lata  latis  fuperficies  particulae 
evehendae  relinquatur.  Ex.  gr.  fit 
diameter  corporis  1 2,  gravitas  12.  Si 
diameter  evaferit  fubdupla,  gravitas 
infra  binarium  fubfiftit,  fuperficies 
autem  ad  3  6  aflurgit.  Fermentatio- 
nem  per  motum  partium  inteftino- 
rum  definit,  qui  fuboritur,  fi  falia  in 
liquoribus  feumenftruis  colliquefcunt, 
eamque  in  diffolutionem  &;  ebullitio¬ 
nem 
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nem  dividit.  Diffolutionem  fieri,  fi 
falia  diffolvenda  validius  attrahant 
particulas  fluidi,  quam  hae  a  fe  invi¬ 
cem  trahantur.  Ita  autem  fieri,  ut 
in  viciniam  Talium  proprius  ire  con¬ 
tendant,  ficque  in  motum  concitatae 
cum  quodam  impetu  in  falia  ferantur 
&  in  earum  meatus  aditu  parato 
eadem  comminuant  atque  diffringant. 
Quodfi  particulae  ad  motu  m  concitatae 
elafticae  fuerint,  fermentationem  oriri, 
cum  eadem  celeritate  poft  iCtum  rece¬ 
dant,  qua  prius  ad  fe  invicem  acce¬ 
debant.  Aerem  rarefactum,  dum  ex¬ 
pellitur,  ebullitionem  caufari,  &  motu 
vehementius  increfcente,  calorem  ex¬ 
citari.  Amalgamationem  &  corrofio- 
nem  eodem  modo  explicat :  nec  aliter 
de  digeftione  ffatuit,  nili  quod  hic 
ignis  in  fubfidium  vocetur.  Extractio¬ 
nem  quoque  per  eandem  particularum 
attraCdcnem  declarat :  praecipitatio¬ 
nem  vero  fieri  ait,  vel  fi  liquor  fpeci- 
fice  levior  inflillatus  menfirui  gravi¬ 
tatem 
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tatem  Sc  confequenter  tenacitem  mi¬ 
nuat,  ut  particulae  fpecifice  graviores, 
quae  huic  feparandae  antea  pares  non 
exiftebant,  nunc  eam  vincant,  ficque 
defcendant;  vel  fi  liquoris  fpecifice 
gravioris,  dum  infunditur,  particulae 
fundum  petentes  reliquas  per  fluidum 
diffufas  fecum  una  abripiant :  fundo 
non  amplius  elevandae,  cum  per  fe 
fluido  fpecifice  graviores  exiftant. 

Chryftallizationem  denique  a  vi 
particularum  falinarum  attra&iva  im¬ 
mediate  ac  unice  derivat.  Similes 
meditationes  paflim  habent  recentio- 
res  Philofophi,  quando  res  chymicas 
ad  caufas  revocare  conantur,  nifi  quod 
a  vi  illa  attra&iva  merito  abftineant, 
ne  vocula  eleganter  fonante  ignoran¬ 
tiam  fuam  palliare  videantur.  Sed 
tum  demum  eos  valde  profecifle  di¬ 
cendum  erit,  cum  effecerint,  ut  ex¬ 
perimenta  nondum  capta  ex  confla¬ 
tu  tis  principiis  praedici  poflint. 
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Remarks  upon  the  fore¬ 
going  Account. 


WHEN  I  firft  publifh’d  thefe 
Chymical  Lectures,  I  was 
apprehenlive  I  might  incur  the  Dif- 
pleafure  of  the  Chymifts,  for  pre¬ 
suming  to  bring  a  little  plain  Senfe 
into  an  Art,  which  the  Profeffors 
of  it  wou’d  never  yet  fuller  to  ap¬ 
pear  in  any  other  Drefs,  than  that  of 
Fable  and  Jargon :  But  I  thought 
my  felf  fecure  of  not  offending  any 
Inquirer  after  Truth,  who  wou’d, 
I  imagin’d,  be  pleas’d  to  fee  Some¬ 
thing  new  in  this  part  of  Philofo- 
phy,  and  the  Science  it  Self  reduc’d 
to  the  Laws  of  Nature;  which  are 
undoubtedly  the  true  and  only  Prin¬ 
ciples,  by  which  an  Inquiry  of  this 
kind  can  proceed  with  fuccefs,  and 

which 


f  T73  ] 

which  have  never  yet  been  apply’d 
to  this  Subje£t. 

But  the  Reader  will  find,  by  the 
Account  here  annex’d,  that  it  has 
happen’d  quite  otherwife :  The 
Publishers  of  the  Lifjick  TranfaEti- 
ons ,  without  making  any  Objection 
to  the  Experiments  themfelves,  or 
Shewing  any  falfe  Reafonings  in  the 
manner  of  Explaining  them,  attack 
Some  of  the  Principles,  upon  which 
the  Explication  is  founded ;  and  this 
they  do,  before  they  give  any  ac¬ 
count  of  the  Treatife  it  felf,  with 
a  defign  to  raife  a  Prejudice  a- 
gainft  it :  A  method  Surely  very 
new,  and  very  unfair  in  thefe  Re¬ 
tailers  of  Learning,  who  pretend 
only  to  give  a  naked  and  impartial 
Relation  of  what  is  contain’d  in 
Books,  and  to  leave  the  Readers  at 
liberty  to  judge  for  themfelves. 
The  Grounds  upon  which  I  pro¬ 
ceeded  in  my  Theory  of  Chymiftry, 

were 
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were  the  Principles  and  Method  of 
Reafoning,  introduc’d  by  the  Incom¬ 
parable  Sir  Ifaac  Newton ;  whole 
Conclusions  in  Philofophy  are  as 
Demonstrative,  as  his  Difcoveries 
are  Surprizing.  And  lince  the  Edi¬ 
tors  feem  to  have  no  true  Notion 
of  his  Method,  which  is  the  only 
one  by  which  Natural  Knowledge 
can  be  advanc’d,  I  will  here  endea¬ 
vour  to  explain  it  to  them :  I  Shall 
Shew,  that  tis  to  this  we  owe  the 
late  great  Improvements  in  Philo¬ 
fophy  ;  That  the  Objections  they 
produce  againft  it,  arile  from  their 
wrong  Apprehensions  of  it;  That 
the  lame  Objections  are  of  much 
more  force  againft  their  own  Prin¬ 
ciples,  than  thole  of  Sir  I.  Newton : 
And  if  from  what  I  have  to  offer 
upon  thefe  Points,  the  Reader  be 
convinc’d,  that  the  Principles  upon 
which  my  LeCtures  are  founded,  are 
Sufficiently. juftify’d  and  confirm’d ; 

I  hope 
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I  hope  he  will  the  ealier  be  inclin’d 
to  believe,  that  they  are  rightly  ap¬ 
ply ’d  ;  which  the  Editors ,  by  their 
Silence  in  this  Point,  feem  to  con- 
fefs. 

It  has  been  the  conflant  Method 
of  the  CartefianSy  and  of  thofe  too, 
for  the  moft  part,  who  call  them- 
felves  Mechanical  Philofophers,  to 
aflume  an  Hypothecs  or  Figment, 
which  has  no  Foundation  any  where, 
but  in  the  Imagination  only ;  and 
then  in  general  terms,  to  tell  us, 
how  every  thing  in  Nature  may  be 
produc’d  according  to  that  Hypo- 
thefis,  without  being  able  to  give 
a  clear  and  fatisfadlory  account  of 
one  {ingle  Appearance.  Nothing 
of  this  kind  can  be  charg’d  upon 
Sir  I.  Newton  ;  he  afiumes  nothing 
but  Oblervations  and  Experiments, 
which  are  evident  to  the  Senfe  of 
all  Mankind,  and  from  thence  he 
deduces  demonftrative  Conclulions ; 

and 
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and  then  again,  by  the  Afliftance  of 
thefe  Conclulions,  he  Explains  the 
Caufes  of  many  Phenomena  in  Na¬ 
ture.  Thus  it  is  evident,  by  un¬ 
doubted  Obfervations,  that  the 
Planets  move  in  Ellipfes  round  the 
Sun,  and  defcribe  Areas  always  pro¬ 
portional  to  the  Times  j  and  that 
the  Satellites  do  the  fame  in  refpedt 
ot  their  primary  Planets :  From  this 
he  clearly  demonftrates,  that  all  the 
Planets  have  a  tendency  towards  the 
a Sun,  and  the  Satellites  towards  the 
Planets ,  which  they  attend  ;  that 
this  "Tendency  decreafes  in  a  dupli¬ 
cate  Proportion  of  their  Diftance  ; 
that  moreover,  there  is  an  Univer- 
fal  Tendency  of  Matter  to  Matter ; 
and  that  the  Tendency  of  the  Moon 
towards  the  Earth,  is  the  very  fame 
with  the  force  of  Gravity,  and  is  the 
caufe  of  the  Flux  and  Reflux  of  the 
Sea.  This  Tendency,  or  Attra&i ~ 
Wi  fome  indeed  may  if  they  pleafe 

term 


'  f  *77*1 

term  an  Occult  Quality,  and  I  be¬ 
lieve  it  will  always  remain  fo ;  for 
I  cannot  find,  that  the  greateft  Phi- 
lofopher  among  the  Editors  will 
undertake  to  (hew,  how  it  may  be 
produc’d  Mechanically.  But  then, 
however  Occult  it  be,  as  to  its 
Caufe,  it  cannot  be  call’d,  what 
their  Principles  are  own’d  to  be, 
an  Hypothecs  or  Figment ;  fince  the 
Exiftence  of  it  is  as  undeniably 
prov’d,  as  that  of  the  Sun  or  the 
Planets.  If  then  there  be  fuch  a 
Principle,  which  demonftrably  be¬ 
longs  to  Matter,  what  Reafon  can 
there  be,  why  we  may  not  make 
ufe  of  it  in  Philofophy  ?  and  fhew 
how  it  is  the  real  and  adequate 
Caufe  of  a  great  many  Effeds,  which 
we  daily  obferve. 

So  likewife,  by  the  moft  Evident 
Experiments  and  Obfervations,  Sir 
If.  Newton  has  found  the  different 
Refrangibility  of  the  Rays  of  Light, 

N  and 
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and  by  that  means  has  difcover  d 
fuch  wonde-rful  Properties  of  Light 
and  Colours,  that  all  the  attempts, 
which  have  been  made  in  this  part 
of  Opticks  before,  are  trifling  in 
comparifon  of  his  Performance. 

The  true  way  certainly  of  pro¬ 
ceeding  in  thefe  Philofophical  In¬ 
quiries,  is  firft  to  find  out  by  many 
and  undoubted  Experiments,  the 
Properties  of  Bodies ;  and  then, 
without  any  farther  Search  into  the 
Caufe  of  inch  Properties,  (which 
perhaps  are  infearchable)  to  explain 
the  particular  Phcenomena>  which 
depend  upon  them.  By  this  Method 
Archimedes  difcover’d  the  Principles 
of  Mechanicks ,  and  the  Laws  of 
Hydrojiaticks ,  without  determining 
the  Caufe  of  Gravity  and  Fluidity. 
He  affumes  fuch  Fails,  as  are  evi¬ 
dent  to  Obfervation  and  Senfe,  and 
from  thence  he  demonftrates  the 
Principles  of  thole  Sciences.  So 

likewile 
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likewife  Galilceo ,  tho’  he  knew  no 
Hypothefis,  which  explain’d  the 
Caufe  of  Gravity,  did  notwithftand- 
ing  find  out  the  Laws  of  Accelera¬ 
tion  in  heavy  Bodies ;  the  Motion 
of  Proje&ils ,  and  the  Dodxine  of 
Pendulums :  And  in  a  word,  laid 
a  Foundation  for  all  the  Difcoveries, 
which  have  been  made  in  Natural 
Knowledge  fince  his  time.  Have 
not  the  Mathematicians  made  great 
Advancements  in  the  Science  of 
Opticks,  by  a  {Riming  two  Principles 
of  Reflection  and  ReflraCtion^  which 
are  evident  to  Experience,'  tho’ 
the  real  Caufe  of  thefe  two  Prin¬ 
ciples  is  ftill  unknown  to  moft  of 
them  ? 

According  to  the  Principles  of 
our  Philofophical  Editors ,  all  thefe 
great  and  noble  Difcoveries  mu  ft  be 
reje&ed,  becaufe  they  are  founded 
upon  fuch  Properties  of  Bodies,  as 
have  unknown  Caufes ;  and  cannot 

N  2  l>£ 
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be  explain'd ,  ’without  admitting  Oc¬ 
cult  Qualities.,  'which  confound  the 
Principles  of  true  Philofophy ,  and 
reduce  it  to  its  ancient  Chaos.  Wol- 
fius ,  in  his  Aerometria ,  has  aflum’d 
for  a  Principle  the  Gravity  of  the 
Air,  and  from  thence  lias  deduc’d 
the  Reafon  of  many  Phenomena  in 
Nature ;  but  he  has  no  where  gi¬ 
ven  us  a  Mechanical  Account  of  the 
Caufe  of  this  Gravity  ;  and,  I  be¬ 
lieve,  never  any  Hypothefis  has 
been  yet  produc’d  to  explain  it,  but 
what  IVolfus  himfelf  could  eafily 
demonftrate  to  be  falfe.  Will  the 
Editors  object  to  him,  that  he  has 
introduced  an  Occult  Quality  into 
Natural  Philofophy  ?  Indeed  Sir  If 
Newton  has  gone  farther  towards 
Explaining  the  Caufe  of  Gravity, 
which  we  feel  and  obferve,  than 
-  any  one  belides ;  for  he  has  (hewn, 
that  it  arifes  from  the  Principle  of 
AttraBion ,  which  all  Matter  has 

to 
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to  Matter.  Such  a  Principle  of  At¬ 
traction  they  are  pleas’d  to  call  a 
Figment ;  but  how  any  thing  fhou’d 
be  a  Figraetit ,  which  really  exifts, 
is  paft  Comprehenfion.  Sir  Ifaac 
Newton  has  undeniably  prov’d  one 
Species  of  Attraction  to  be  diffus’d 
through  the  whole  Planetary  Sy- 
ftems ;  and  I  have  not  heard,  that 
any  Objections,  of  the  lead  weight, 
have  been  rais’d  againft  his  Demon- 
ftrations.  I  have  more  Experi¬ 
ments  to  prove  the  Exiftence  of  this 
other  Kind  of  Attraction,  which  de- 
creafes  in  a  greater  Proportion  than 
the  Squares  of  the  Diftance,  and 
that  it  exerts  itfelf  vigoroufly  in 
the  minute  Particles  of  Matter, 
than  Wolf  us  has  to  prove  the  Gra¬ 
vity  of  the  Air.  Why  then  mull 
we  reckon  the  Principles,  upon 
which  the  Reafoning  is  founded, 
more  a  Figment  in  one  cafe,  than 
in  the  other?  We  find  by  Obferva- 

N  3  tion 


[  ,82  ] 

tion,  that  the  Particles  of  Light, 
which  flow  from  the  Sun,  the  fix¬ 
ed  Stars,  or  even  our  Terreftrial 

* 

Fires,  are  all  equally  attracted  to¬ 
wards  the  Edges  of  Solid  Bodies ; 
and  wherever  there  is  Action,  there 
mufl  be  Re-aftion  :  and  therefore  it 
may  be  concluded, .  that  this  Prin¬ 
ciple  is  really  exiftent,  and  equally 
diffus’d  through  all  the  Matter  of 
the  Univerfe.  And  tho’  it  may  be 
inherent  equally  in  all  Matter,  yet 
Mr.  Keil  has  demonftrated,  that  it 
mufl  of  neceflity  produce  the  moll 
fenflble  Efle&s  in  the  fmalleft  Bo¬ 
dies. 


But  they  fay,  If  we  once  allow 
fuch  a  liberty  of  Feigning ,  others 
will  invent  other  Occult  'ualities, 
and  fo  by  degrees  we  pall  return 
to  the  old  Refuge  for  Ignorance  : 
As  if  there  be  an  AttraSlive  Force 
or  Sympathy ,  why  not  ■  likewife  an 

Antiperiflajis  and 
Qualities 
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Qualities  emitted  by  way  of  Spe- 
cies  :  We  may  likewife  allow  of  the 
AttraBive  Funicles  of  Linus,  and 
the  Variation  of  Extenfon  in  the 
fame  Matter. 

If  there  be  an  AttraBive  Force  f 
’Tis  clear  and  demonftrable,  that 
there  is  fuch  a  Force.  This  is  not 
an  Hypothecs  invented  '  to  folve 
other  Phenomena ,  but  is  it  felf  a 
Phenomenon  in  Nature :  and  there¬ 
fore,  tho’  thefe  Editors  may  think, 
they  have  urg’d  the  Defenders  of 
it  to  an  Abfurdity,  yet  the  forego¬ 
ing  Argument,  in  which  they  feem 
to  place  fo  much  Confidence,  has 
really  no  more  in  it  than  this.  If 
We  allow  of  one  Principle,  which, 
by  undoubted  Experience ,  we 
are  fure  exifts  in  Nature  ;  there¬ 
fore  We  ought,  upon  the  fame  ac¬ 
count,  to  admit  of  others,  which 
do  not  exift:  for  Inftance,  if  we 
allow  of  Gravity,  which  by  Ex- 

N  4  perience 
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perierice  we  find  to  be  in  all  Bo¬ 
dies,  tho’  we  know  not  the  Reafon 
pf  it,  therefore  we  mull  acquiefce 
in  all  the  Fidions  and  Fancies  of 
Philoloph  ers,  of  which  we  have  no 
Experience,  and  for  which  no  Rea¬ 
fon  can  be  affign’d.  If  this  be  a 
Mathematical  way  of  Reafoning,  I 
mull  confefs  we  had  better  return 
to  any  old  Refuge  of  Ignorance ,  than 
allow  of  luch  a  liberty  of  Arguing. 

But  the  great  Objedion  againll 
the  Principle  of  AttraElion ,  is, 
that  there  can  be  no  Mechanical 
Reafon  given  for  it.  Mull  we 
then  allow  of  nothing,  but  what  we 
can  give  a  Reafon  for?  Have  ever 
any  of  them  yet  given  a  true  and 
mechanical  Account  of  the  Elalli- 
city  of  the  Air?  which  however 
is  acknowledg’d  by  all  Philolo- 
phers,  and  leveral  Phcenomena  are 
own’d  to  be  rationally  folv’d  by  it, 
W e  don’t  deny  but  a  Clock-maker 
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may  underftand  the  Mechanifm  of 
a  Clock  or  Watch,  tho’  he  knows 
nothing  of  the  Nature  of  Gravity  or 
Elafticity,  which  are  the  Princi¬ 
ples  that  fet  all  the  Wheels  in  Mo¬ 
tion  :  And  for  the  fame  Reafon, 
why  may  not  he  be  allow’d  to  know 
the  Mechanical  Operations  of  Na¬ 
ture,  who  has  difcover’d  the  Spring, 
which  a&uates  all  the  Bodies  in 
the  Univerfe,  and  preferves  them 
in  their  Order  and  Motions,  and 
can  give  an  account,  how  it  me¬ 
chanically  produces  each  particu¬ 
lar  Phenomena  ;  tho’  at  the  fame 
time  he  is  intirely  ignorant,  as  to 
the  Caufe  of  that  firft  Spring,  upon 
which  they  all  depend  ?  However 
if  the  Editors  have  a  mind  to  at¬ 
tempt  Explaining  this  Principle  of 
AttraSlion  mechanically,  they  have 
their  full  Liberty :  Sir  If.  Newton , 
I  dare  fay,  will  willingly  rehgn  to 
them  the  Glory  of  the  Difcovery ; 

and 
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and  be  fatisfy’d,  if  he  e {capes  their 
Cenfure,  for  not  undertaking  the 
Solution  of  fuch  an  intricate  Pro¬ 
blem. 

I  know  Mr.  L — ,  whom  the  Edi¬ 
tors  conflantly  offer  Incenfe  to,  in 
his  Specimen-,  which  he  calls  by  an 
Elegantly  Sounding  Word ,  Dvna- 
m  i  c  u  m,  politively  affirms,  that  an 
AElive  Principle  co?iJli tutes  the  very 
Ejjence  of  a  Material  Subflance  *. 

*  Apr.  95.  Spec,  pynamicum,  In  rebus  Cor¬ 
poreis  ejfe  aliquid  freed  er  Extentionem ,  imo  Exten¬ 
tione  prius  alibi  admonuimus ,  nempe  ipfam  vim 
Natures  ubiq\  ab  Author  e  inditam,  ques  non  in  Jim- 
pkei  facultate  confiftit ,  qua  S  choice  contented  fuijfe 
ridentur ,  fed  pr  ester  ea  conatu  five  nifu  inftruitur s 
sffedlum  plenum  habituro ,  nifi  contrario  conatu 
impediatur .  Hic  nifus  pajfim  fenfibus  occurrit ,  & 
meo  judicio  ubiq\  in  Materia ,  ratione  intelligitur , 
etiam  ubi  fenfui  non  patet .  gjuod  fi  jam  Beo  per 
Miraculum  tranffribi  non  debet ,  certe  oportet  ut 
vis  illa  in  ipfis  Corporibus  ab  ipfo  producatur ,  imo 
ut  intimam  Corporum  naturam  confiituat ,  quando 
agere  eft  Char  adi  er  Subft  antiarum^  Extenfioq \  nil 
aliud ,  quam  jam  pres  fuppofita  nitentis  r enitenti fq\ 
vel  Refiftentis  fubftantiee  Continuationem  five  dif- 
fufionem  dicit ,  tantum  abejl  ut  ipfammet  fubftan- 
iiam  facere  poffit. 

This 
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This  A£tive  Principle  of  Mr. 

L _ ’s,  if  I  can  rightly  underhand 

his  Meaning,  as  he  explains  it, 
feems  to  be  the  fame  with  the 
Tendency  of  Matter  to  Matter, 
which  Sir  I.  Newton  had  long  be¬ 
fore  difcover’d,  though  he  has  no 
where  affirm’d,  that  it  was  Effential 
to  Matter.  If  Mr .L — ’s  Opinion 
be  right,  we  may  as  well  feek  for 
the  Mechanical  Caufe  of  the  Ex- 
tenfion  and  Solidity  of  Matter,  as 
inquire  after  a  Mechanical  Account 
of  an  Attractive  Principle,  which 
is  infeparablc  from  it.  Upon  this 
Supposition,  all  the  Effects  we  ob- 
ferve  daily  in  the  Material  World, 
do  neceffarily  arife  from  the  E {fence 
of  Matter.  But  I  mull  own,  I  am 

■v  * 

not  fo  well  acquainted  with  the 
Effence  of  Matter,  as  to  affirm, 
that  fuch  a  Power  belongs  to  it 
Effentially,  and  is  as  neceffary  to 
it  as  Extenhon  and  Solidity.  To 

me 
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me  this  Opinion  labours  under 
Difficulties,  which  are  too  many 
to  be  enumerated,  and  too  great  to 
be  remov’d.  However,  if  the 
Compilers  cf  thefe  Tranfactions  be 
of  Mr.  L — ’s  Opinion,  or  any  way 
favourable  to  it,  I  can’t  fee  why 
they  fficuld  be  againft  admitting  a 
Principle,  which  he  finds  to  be  fo 
neceflary,  as  to  lay  it  down  for  a 
Maxim,  that  it  flows  from  the  very 
Ejfence  oj  Matter.  But  finee  the 
Motions  of  all  the  Bodies  in  the 
Univerfe  do  plainly  evince  the  Ex¬ 
igence  of  fuch  a  Principle,  if  they 
are  of  Opinion,  that  it  is  neither 
Efiential  to  Matter,  nor  to  be  me¬ 
chanically  accounted  for,  I  cannot 
think  it  will  be  either  Abfurd  or 
Unphilofophical  to  affert,  that  it  de¬ 
pends  only  on  the  Will  of  the  Omnipo¬ 
tent  Creator :  And  that  it  is  an  uni- 
verfal  Law,  by  which  God  Diredls 
and  Governs  the  Univerfe ,  and 

makes 
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makes  all  the  Parts  of  the  material 
World  move  with  exadt  Harmony 

J 

and  Order  ;  tho’  this  very  Princi¬ 
ple,  as  well  as  the  Frame  and  Con- 
ltitution  of  Nature  it  felf,  owes  its 
Being  merely  to  his  arbitrary  Will 
and  Pleafure.  Whereas  they  who 
acknowledge  no  fuch  Principle,  but 
will  have  all  the  Operations  of  Na¬ 
ture  to  be  Mechanical ,  not  only  as 
to  their  Immediate  but  Remoteft 
Caufes,  fo  that  every  thing  in  their 
Opinion  refults  from  the  Effence  of 
Matter  and  the  unalterable  Laws 
of  Motion,  feem  to  take  away  the 
neceility  of  owning  a  Supreme  Infi¬ 
nite  Intelligent  Being,  who  Diredts 
and  Rules  the  Univerfc  ;  and  by 
that  means  they  furniih  the  Atheifts 
with  Arguments  to  defend  and  fup- 
port  their  Impious  Caufe. 

However,  whether  they  admit 
this  AttraSHve  Power  of  Matter  or 
no,  yet  ’tis  certain,  there  mufc  be 

an 
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an  active  Principle  fomewhere  or 
other  exifting  in  Nature ;  for  Bo¬ 
dies  once  put  into  Motion,  and 
then  left  to  themfelves,  will  not 
produce  fuch  regular  and  conftant 
Appearances,  as  we  daily  obferve. 
The  Sagacious  Mr.  L —  Paw  this 
to  be  fo  neceffary,  that  he  made 
the  very  Effence  of  Matter  to.  con- 
fift  in  AEtion.  Now,  where  ever 
this  active  Principle  is,  it  muft  at 
laft  be  refolv’d  into  an  Occult  Qua¬ 
lity  ;  for  as  yet  we  are  not  able  to 
find  out  any  other  caufe  for  it,  than 
the  Will  of  an  Omnipotent  Being. 
Thofe  indeed  who  pretend  moft  to 
Mechanifm,  place  this  adlive  Prin¬ 
ciple  in  the  ALther ,  or  fome  extreme¬ 
ly  fubtil  Fluid;  but  then  I  wou’d 
ask  the  Queftion,  What  is  it,  that 
actuates  this  JEther^.. and  conftantly 
preferves  it  in  Motion  ?  How  comes 
it  to  pafs,  that  contrary  Motions  do 
not  deftroy  one  another  ?  And 

what 
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\vhat  is  it,  that  determines  thefe 
Motions,  to  produce  fuch  particu¬ 
lar  Effects,  and  no  others  ?  Thefe 

■  t.»  * 

muft  neceflarily  be  Occult  Qualities 
refxding  in  the  /Ether.  And  indeed 
if  we  examine  their  Hypothecs,  we 
fliall  find,  that  they  introduce  many 
more  Occult  Qualities)  than  there 
are  Phenomena  to  explain.  Where¬ 
as  Sir  Ifaac  Newton  aflumes  but  one 

Simple  evident  Principle 

* 

— —  &  Speciofa  dehinc  Miracula  promit , 

for  a  proof  of  the  Obfcurity  and 
Weaknefs  of  their  own  Hypothe- 
fis,  I  need  go  no  farther,  than  by 
repeating,  what  the  Editors  them- 
felves  deliver  upon  this  Subject.  They 
fay,  That  the  particular  Phenome¬ 
na  may  he  eafily  accounted  for,  and 
are  already  explain  d  by  Learned 
M$n,  without  that  Attradlive  Qua¬ 
lity,  which  confounds  the  true  Pri?i- 
ciples  of  Philofophy,  For  which 
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purpofe,  they  imagine  many  Par ^ 
tides  of  Matter  f unrounded  with  a 
certain  Magnetical  Sphere  of  a  Suh- 
til  Fluid ,  by  whofe  Motion ,  as  we 
fee  in  our  Magnets ,  they  may  either 
attract  ■,  or  repel ,  or  difpofe  one  another 
to  a  convenient  Situation ,  as  foon  as 
they  c'an  gain  their  Liberty.  What 
is  a  certain  Magnetidi  Sphere ,  but 
fomething  very  Occult ,  which  has  a 
Quality  ftill  more  Occult ,  call’d  Mag- 
netifm  f  How  comes  this  Sphere  of 
Subtil  Matter  always  to  accompany 
the  Body,  which  it  furrounds  ?  One 
wou’d  think,  when  the  Body  is 
mov’d,  it  fhou’d  leave  its  Atmo- 
fphere  behind  it ;  for  it  we  rhou’d 
fuppofe  the  Earth  to  receive  a  new 
impreffion  of  Motion,  in  any  Di- 
redion  whatever,  it  wou’d,  ac¬ 
cording  to  the  receiv’d  Laws  of 
Mechanifm,  leave  not  only  its  At- 
mofphere,  but  every  thing  elfe, 
that  lies  loofe  upon  it,  behind. 

Therefore 


t  x93  ] 

Therefore  we  muft  fay  in  this  cafe, 
that,  either  by  fome  Occult  Qua¬ 
lity,  this  Atmofphere  muft  attend 
wherever  the  Body  is  mov’d  ;  or 
elfe,  by  another  Occult  Quality , 
there  is  a  new  Atmofphere  of  Sub¬ 
til  Matter  produc’d.  Then  I  wou’d 
know,  what  Quality  it  is,  which 
puts  this  Magnetical  Sphere  in  Mo¬ 
tion,  and  what  fort  of  Motion  it 
is,  and  how  it  is  produc’d,  which 
makes  the  Body  attraSl ,  repel,  and 
clifpofe  other  Bodies  to  a  convenient 
Situation.  How  many  Occult  Qua¬ 
lities  muft  we  admit  of  for  every 
particular  Phenomenon,  inftead  of 
one,  which  extends  itfelf  through 
the  Univerfal  Frame  of  Nature.  I 
cannot  but  obferve,  that  thefe  Edi¬ 
tors ,  who  are  fo  very  Vehement  in 
Exploding  an  AttraSl  ive  Force ,  and 
maintain,  that  all  Appearances  may 
be  very  well  explain’d  without  it, 
are  forc’d  however  to  give  it  a 
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place  in  the  very  Explication,  which 
they  pretend  to  give  of  Things, 
without  admitting  it  ;  and  con- 
defcend  to  make  ufe  of  this  very 
Word,  which  they  think  founds  fo 
Elegantly ,  to  palliate  their  Igno¬ 
rance.  For  they  tell  us  of  a  Fluid 
Sphere ,  which  attraSls ,  repels ,  and 
difpofes  to  a  convenient  Situation. 
Since  there  is  fo  little  Foundation 
lor  this  Hypothecs,  'tis  pity  it 
fhou’d  have  no  more  Confiftence. 
’Tis  an  eafy  matter,  at  this  rate,  to 
lolve  all  the  Phenomena  of  Nature ; 
for  a  Subtil  Fluid  and  a  Magneti- 
cal  Sphere  may  do  Wonders,  and 
ferve  to  explain  even  Contradictions. 
And  this  extremely  fine  Matter  and 
Magnetifm,  without  any  clear  Ac¬ 
count  of  their  manner  of  ACting, 
feems  to  be  as  great  a  Refuge  for 
Ignorance,  as  any  Occult  Quality 
that  ever  was  yet  admitted  into 
Philofophy.  After  all,  are  not  fuch 
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Suppoiitions  precarious  ?  are  they 
not  properly  Fictions,  lince  neither 
the  Exigence  nor  Properties  of  fuch 
a  Fluid  can  be  difcover’d  by  Ob- 
fervation,  or  prov’d  by  Reafon  ? 
Let  the  Reader  now  judge,  whether 
all  their  Objections  are  not  much 
ftronger  againft  their  own  Unhappy 
Method  of  Philofophy,  than  the 
true  one.  Their  Affumptions  are 
all  Fictitious,  having  no  Founda¬ 
tion  in  Experiments  and  Obferva- 
tions ;  and  after  they  are  allow’d, 
they  are  attended  with  fo  many 
dark  and  obfcure  Qualities,  that 
Simpathy ,  Antipathy-,  and  Antipe- 
riftafis-,  are  altogether  as  Intelligi¬ 
ble  as  they  are.  And  indeed  I  ne¬ 
ver  faw  any  Hypothecs  of  this  Sort, 
but  what  had  fomething  in  it  more 
intricate  and  difficult,  than  the 
Thing  they  deiign’d  to  explain  by 
it.  In  the  Hypothecs  of  the  V ortices 
which  is  their  Darling  Syftern,  they 
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have  never  yet  told  us,  why  the 
Fluid  Matter  moves  in  Curve  Lines, 
and  turns  round  a  Centre,  when 
’tis  the  Natural  endeavour  of  all 
Bodies  to  move  in  a  Right  Line  * 
How  fo  many  Vortices  can  avoid 
confounding  one  another’s  Motions : 
How  it  is,  that  the  Comets  pafs  tho¬ 
rough  them,  and  move  in  Dire¬ 
ctions  contrary  to  the  Motion  of 
the  V>. ortex  ;  and  are  fo  far  from 
being  difturb’d  in  the  leaft  by  its 
violent  Rotation,  that  they  obferve 
the  very  fame  Rules,  which  the 
Planets  do,  in  turning  round  the 
Sun,  and  gravitate  towards  it  in 
the  fame  manner.  Thefe  and  in¬ 
numerable  other  difficulties  arife 
from  the  Hypothecs  of  the  Vorti¬ 
ces  ;  which,  notwithftanding,  is 
made  the  Foundation  of  all  this  fort 
ot  Mechanical  Philofophy.  When 
they  are  to  explain  any  particular 
P hmwnemn ,  they  introduce  a  very 
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-  fubtil  Fluid,  which  has  Tome  odd 
Quality  or  Motion,  by  which  the 
Thing  is  perform’d  ;  and  may  not 
any  one  as  cafily  fay  this,  as  af¬ 
firm,  that  it  is  done  by  Sympathy , 
Antipathy ,  or  any  Occult  Quality  ? 
And  is  not  the  one  as  much  a  Re¬ 
fuge  for  Ignorance  as  the  other? 
And  if  we  once  indulge  our  felves 
in  the  Liberty  of  fuch  Fictions,  why 
may  we  not  admit  of  all  others, 
which  can  be  thought  of,  or  ima¬ 
gin’d  ? 

How  different  is  the  true  way 
of  Reafoning  from  this !  In  it  no¬ 
thing  is  aflum’d,  but  what  can  be 
prov’d  by  evident  Experiment  and 
Obfervation  to  exift  in  Nature : 
Tho  the  Caufe  and  Original  of 
what  is  thus  aflum’d  may  be  un¬ 
known,  yet  upon  that  may  depend 
a  great  many  Effects,  which  are  • 
conftantly  obferv’d  in  the  World  ; 
and  therefore  it  is  the  bufinefs  of  a 

true 
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true  Philofopher,  firft  to  difcover 
by  Experiments  the  Properties  of 
Bodies  ;  and  then,  when  they  are 
once  certainly  eftablifh’d,  to  fhew 
clearly  and  diftindtly,  what  Effects 
naturally  flow  from  them.  Tis 
hard  to  conceive,  there  can  be  any 
Obje&ion  of  confequence,  againft 
this  way  of  proceeding  in  our  Phi- 
lofophical  Inquiries.  If  the  Prin¬ 
ciples  or  Aflumptions  be  founded 
upon  Experiments  and  Obfervati- 
ons ;  if  the  Premifes  be  allow’d, 
and  there  be  no  Inferences  made 
againft  the  Rules  of  Logick,  the 
Conclufton  muft  be  certain  :  And 
whatever  Appearances  are  explain’d 
this  way,  muft  be  allow’d  Advance¬ 
ments  in  the  Difcovery  of  Natural 
Knowledge.  And  fo  I  prelume 
the  Principle  of  Attraction,  for  any 
thing  which  the  Editors  have  to  ob¬ 
ject  to  it,  remains  ftill  in  its  full 
Force,  and  ftands  Immoveable. 

There 
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There  is  another  Pojlulatum^ 
which  they  are  likewife  pleas’d  not 
to  allow  of,  viz.  That  the  Moments 
of  Bodies ,  or  the  Quantities  of  Mo¬ 
tion ,  are  in  a  Compound  Proportion 
of  the  Quantity  oj  Matter ,  and  their 
Velocity  \  an  Erroneous  way  oj  Cal¬ 
culating ,  they  fay,  which  has  often 
been  remarP d  in  their  TranfaSHons. 

Tis  true,  there  are  two  or  three 
Papers  *  of  Mr.  L  _’s  upon  this  ^»6% 
Subject ;  but  as  they  are  fill’d  more  lD9S' 
with  a  Conteft  about  Words,  than 
any  Mathematical  Reafoning ,  fo 
what  he  has  advanc’d  is  againft  the 
Senfe  of  all  the  Mathematicians  in 
the  World  ;  .many  of  whom  have 
exprefly  demonftrated  the  Truth  of 
this  beyond  Contradiction.  To  them 
therefore  I  refer  the  Reader  for  fur¬ 
ther  Satisfaction,  if  he  defires  it,  in 
this  Point :  The  Controverfy  being 
too  long  and  too  foreign  to  the  pur- 
pofe,  to  be  renew’d  or  inferted  here. 
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’Tis  time  now  to  take  my  leave 
of  the  Editors ,  which  however  1 
can’t  do,  ’till  I  have  firft  return’d 
them  my  Thanks  for  tacitly  own¬ 
ing,  that  the  Principles  made  ufe 
of  in  thefe  Lectures,  fuppoling  them 
to  be  true,  are  not  at  all  ftram’d  or 
perverted  in  the  Application. 


finis ; 


